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DETAILED RESULTS 


OF THE 


GAS PRODUCER TRIALS 


BY 
R. J. DURLEY 


INTRODUCTORY 


In the autumn of 1906, the Canadian Government, through Dr. A. P. 
Low, Director of the Geological Survey, decided to undertake a study of 
the fuels of the Dominion, somewhat on the lines of the fuel tests which 
had already been commenced by the United States Geological Survey. 
But inasmuch as the Government had not, at Ottawa, any suitable 
mechanical laboratories, and as research work had already been done 
by the Mining Department of McGill University on a number of western 
coals, Dr. Low invited Dr. Porter, the head of that department, to under- 
take the larger investigation. This proposal was approved by the Uni- 
versity governors, and Dr. Porter was authorized to carry out the tests 
in the University laboratories, without charge; on the understanding 
that the Government would pay for such apparatus as might be required 
to supplement the existing equipment, and to make good all additions 
to the salaries, wages, and supplies accounts, rendered necessary by the 
investigation. At the request of Dr. Low, also, the Intercolonial, and 
Canadian Pacific railways, very generously agreed to haul the material 
—amounting to many hundreds of tons—free of charge. 

Shortly after the commencement of the investigation the Dominion 
Department of Mines was created, under the Hon. William Templeman, 
as Minister of Mines, and Dr. A. P. Low, as Deputy Minister; and the 
investigation, together with all matters relating to economic minerals, 
was transferred from the Geological Survey, to the Mines Branch, under 
the Directorship of Dr. Eugene Haanel. The original arrangement, was, 
however, in all other respects, continued without change. 


From the beginning it was intended to confine the investigation to the 
coals and lignites of the Dominion; and the following points were covered 
by the scheme :— 

Sec. I.—General organization and administration. 

IJ.—Preparation of a general summary report on Canada’s coal 
fields and coal mines. 
I1J.—Sampling in the field. 
IV.—Crushing the samples and preparing them for treatment. 
V.—Washing and mechanical purification. 
ViI.—Coking trials. 
VII.—Steam boiler trials. 
VITI.—Producer, and gas engine trials. | 
IX.—Chemical laboratory work, and miscellaneous investiga- 
tions. 
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TECHNICAL STAFF. 


The technical staff engaged in the investigation, comprised :--—- 

(1). J.B. Porter, E.M., Ph.D., D.Se., Professor of Mining Engineer- 
ing, McGill University—Responsible for the organization and general 
direction of the investigation, and directly in charge of Sections J, IV, 
ANG ane La nap am . 

(2). R. J. Durley, B.Se., Ma.E., Professor of Mechanical Engineer- 
ing, MeGill University—In charge of Sections VII and VIII. 

(3). Théo. C. Denis, B.Se., Mines Branch, Department of Mines, ~ 
Ottawa—lIn charge of Sections IT and III (in part). 

(4). Edgar Stansfield, M.Se., Chief Chemist—In charge of Section 
IX, and Sections III and VI (in part). 

(5). H. F. Strangways, M.Sec., Dawson Fellow in Mining, McGill 
University—Assistant in Sections IV and V, 1907. 

(6). H. G. Carmichael, M.Sc., Dawson Fellow in Mining, McGill 
University—Assistant in Sections IV and V, 1908. 

(7). E. B. Rider, B.Se., Demonstrator in Mining, McGill University 
—Assistant in Sections IV and V, 1909-10. 

(8). Chas. Landry, Chief Mechanic of Mining Department, MeGill 
University—Foreman in Sections IV and V. 

(9). J. W. Hayward, M.Sec., Assistant Professor of Mechanical 
Engineering, MeGill University—Assistant in charge of Section VII 1907, 
and preliminary work in Section VIII. | 

(10). J. Blizard, B.Se., Lecturer on Mechanical Engineering, McGill 
University—Assistant in charge of Section VII 1908, and Assistant 
in Section VIII. 

(11). D. W. Munn, M.A., B.Se., Demonstrator in Mechanical Engi- 
neering, MeGill University—Assistant in Sections VII and VIII. 

(12). G. L. Guillet, M.Se., Demonstrator in Mechanical Engineer- 
ing, MeGill University—Assistant in Section VII. 

(13). G. Killam, M.A., B.Se., Demonstrator in Mechanical Engi- 
neering, McGill University—Assistant in Section VIII. 

(14). J. S. Cameron, B.Sc., Demonstrator in Mechanical Engineer- 
ing, McGill University—Assistant in Section VIII. 

(15). A. Balmfirth, Superintendent of MeGill University Power 
House—Foreman in Section VII. 

(16). J. Gardner, Foreman in Section VIII. 

(17). J. Hoult, Fireman in all tests of Section VII. 

(18). J. H. H. Nicolls, B.Se., Assistant Chemist—Assistant in See- 
tion IX 1908, 1909. 

(19). R..T. Mohan, B.Se., Assistant Chemist—Assistant in Section 
IX 1908. aa 

(20). P. H. Elliott, M.Sc., Assistant Chemist—Assistant in Section 
IX 1908. 
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(21). E. J. Conway, B.Sc., Assistant Chemist—Assistant in Section 
EXA L908; ' 

(22). W. B. Campbell, Assistant Chemist—Assistant in Section IX 
1909. 

(23). BR. S. Boehner, M.Se., Demonstrator in Chemistry, MeGill 
University—Assistant in Section [X 1908, 1909. 

(24). H. Hartley, B.Sc., Assistant Chemist—Assistant in Section 
EX 1909, 

(25). W. P. Meldrum, B.Sec., of the Department of Chemistry, 
McGill University—Assistant in Section VI 1909. 

(26). H. H. Gray, B.Sc., Demonstrator in Metallurgy, MeGill Uni- 
versity—Assistant in Section VI 1909. 

(27). H. G. Morrison, B.Sc., Assistant Chemist—Assistant in Sec- 
tons 1909, (1910. 

There were also a number of machinists, mechanics, and labourers, 
engaged more or less continuously in the several sections. 

In addition to the persons above named, the following members of 
the University staff very materially aided in the progress of the work by 
giving occasional assistance and advice :— 

Alfred Stansfield, D.Se., Professor of Metallurgy. 

H. T. Barnes, D.Se., Professor of Physics. 

Acknowledgment is also due to the Governors of McGill University, 
and to W. Peterson, C.M.G., Principal; F. D. Adams, F.R.S., Dean; W. 
Vaughan, Esq., Secretary; S. R. Burrell, Esq., Chief Accountant, and 
many others. 

LABORATORIES. 

The laboratories of the Mining and Mechanical Departments of 
McGill University, in which the tests were made, were built and equipped 
some few years ago on a scale unequalled at the time in North America, 
the buildings and apparatus for the Ore Dressing Department alone 
costing over $150,000, and the Steam Laboratory an almost equal sum. 
This equipment needed very little augmentation in respect of sampling, 
crushing, coal washing, steam boiler tests, and chemical analysis; al- 
though a number of minor pieces of apparatus had to be purchased, such 
as extra calorimeters, pyrometers, thermometers, etc., ete. 

In the matter of producer and gas engine tests, larger expenditure 
was necessary, aS the University equipment was on too small a scale for 
the extensive tests contemplated. An addition 25 X 70 was, therefore, 
built to the Ore Dressing Laboratory, and equipped with a complete 
plant of the most modern type, the cost for building and plant being 
approximately $12,000. A detailed description of this plant, with cuts 
of the apparatus, ete., will be found in Vol. II, Part VIII, of the Report, 
and similar descriptions of the apparatus used in the other parts of the 
investigation will be found in the other parts. 
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THE INVESTIGATION. 
Sampling in the Field. 


Sixty-three separate mines or seams were specially sampled for the 
investigation. The work of sampling was always done by a responsible 
member of the technical staff, and every precaution was taken to ensure 
reliability. The general rules governing this sampling and the detailed 
descriptions of the work of sampling at the several mines are fully stated 
in Vok).I; Part It, 

A list of the samples arranged in geographical order is given in the 
table of contents of each volume of the appendices III, IV, V, and VI, 
and is also printed in the text of the Report proper, Vol. I, pp. 8 to 11, and 
VYoRoIt) pp 18h to 184) 


Crushing and Sampling in the Laboratory. 


The main samples on their arrival at the testing plant at McGill 
University were all crushed to go through a 2” screen, mixed thor- 
oughly on a large granolithie sampling floor, sampled for the chemist, 
etc., and finally resacked, sealed, and sent to a dry room for storage while 
awaiting test. 

The methods of sampling are stated in detail in Volk T)'Part ive 

The smaller subsidiary samples were sent directly to the chemical 
laboratory, where they were stored in sealed vessels until required. 


Mechanical Purification. 


Each main sample was experimentally treated in the laboratory with 
heavy solutions, and the fractions analysed with a view to determining 
the probable results of washing. In all cases where these preliminary 
tests gave favourable results, a large lot was treated in the coal washing 
plant of the University, and this work was checked by a further series 
of tests with heavy solutions. 

It would, of course, be possible in a laboratory to do extremely 
thorough washing at an expense disproportionate to the value of the 
coal; but this was not attempted, the aim being to reproduce commercial 
conditions. From comparative tests made between the laboratory work 
and coal washing in standard plants, it is evident that this end has been 
attained, and the tests as carried on may be taken in a broad way to 
represent average commercial work. 

The whole subject of coal washing, as well as testing, is dealt with 
in Vol. I, Part V, and the results of all of the trials are presented in a 
Series of summary tables. The detailed results of each test are given 
in Vol. ITI, Appendix T. 
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Coking Trials. 


Coke, as ordinarily manufactured in beehive ovens, can only be pro- 
duced from bituminous coals possessing particular qualhties, but when 
retort ovens are employed a larger range of coals are available, although 
even at best there are many coals from which good coke cannot be pro- 
duced. 
| Several series of trials were made to test the coking qualities of the 

various coals in both types of ovens, and also to determine upon a reliable 
method of producing coke from small quantities of coal, and a method 
of comparing different cokes in respect of their strength, porosity, ete. 

These experiments are described in detail and their results sum- 
marized in Vol. I, Part VI, but additional matter relating to special 
methods of testing, ete., will be found in Vol. VI, Appendix IV. 


Boiler Trials. 


The boiler trials were conducted in the boiler testing room of the 
University, the method used being as far as possible in accordance with 
standard practice. 

The boiler, which is a Babcock and Wilcox, rated at 60 H.P., was 
thoroughly cleaned and tested before the trials were commenced, and 
standardizing tests were run with Georges Creek coal. The series in- 
eluded 72 trials, each of which lasted at least ten hours. 

The methods employed in conducting the trials are fully detailed 
in Vol. Il, Part VII, and this Part also contains a general discussion of 
the use of coal for steam raising, and a tabular summary of the whole 
series of trials. 

Full notes of each of these trials are published in Vol. IV, Appendix 
Et: 


Producer Trials. 


In the beginning, it was decided to attempt to carry out the boiler 
and producer tests on a rather small scale, owing to a wish to make the 
investigation of immediate value to the numerous small manufacturing 
and power plants which are springing up all over the country, especially 
in the west, where for many years they will play a leading part in its 
- industrial development. It was also desired to test allycoals with equal 
thoroughness, and as nearly as possible under identical conditions, The 
transportation of fifty odd 10 ton samples for distances ranging from 800 
to 3,000 miles was a sufficiently serious matter. It was, therefore, decided 
to work on a scale of approximately 40 H.P., although it was known that 
bituminous coal producers had not been altogether perfected for so small 
an output. Assurances were given, however, by several of the leading 
firms making producers, that they could provide the necessary apparatus. 


itt 


When, however, specifications were prepared and tenders asked for, 
the makers, both at home and abroad, exhibited an unexpected reluc- 
tance to guarantee their machinery, and much time was lost in corres- 
pondence. In the meanwhile an anthracite producer of approved form 
was put in; and a series of trial runs on anthracite, coke, ete., were com- 
menced, to drill the staff, and get matters in working order. Ultimately, 
the makers of two well-known types of producers undertook to build 
plants for bituminous coal, and did actually erect producers with the 
necessary tar extraction apparatus; but in both cases the producers 
failed to meet the requirements originally specified, and were, therefore, 
removed. 

The experience gained in the tests above mentioned enabled Pro- 
fessor Durley to design a down-draught producer which did meet the 
requirements : and after a long series of preliminary tests, necessary to 
arrive at a trustworthy method of operation, it was possible to begin the 
final tests on the series of coal samples. 

As in the boiler trials, the method of flying start was adopted: the 
actual runs lasting 24 hours, and the total operation almost 36 hours. 
This time occupied was as long as could be managed without a very large 
increase in the staff, and an even greater increase in the cost; but these 
24 hour tests were checked by a sufficient number of longer trials—one 
lasting 10 days—to show that the apparatus was quite capable of doing 
continuous, 2.e., commercial work. 

Criticism may be offered against the use of one producer for all 
classes of coal, from semi-anthracite to lignite ; but in any series of tests 
it is undesirable to change the apparatus or the conditions of work more 
than is absolutely necessary. The results have justified the course taken 
in this case. It is scarcely necessary to say, that the serubbers, washers, 
tar extractors, ete., were so fitted that they could be cut out by means 
of valves and by-passes, and that they were only used when necessary. 

The methods employed in conducting the trials are fully set forth 
in Vol. II, Part VIII, and the results of the trials are presented in tabu- 
lar form. This Part also contains a discussion of general questions of 
the use of producers and gas engines for the generation of power. The 
detailed results of the trials are contained in the present volume. 


Chemical Work. 


The chemical laboratory of the Mining Department at McGill Uni- 
versity was given over exclusively to the work of the tests for more than 
three years. Standard methods of analysis were used as far as possible, 
and these, together with a number of important special methods, are 
fully deseribed in Vol. IJ, Part IX. A Summary statement of the analy- 
ses of all of the regular samples appears at the end of the same Part. 
Details of the less important analytic work, and accounts and records 
of a large amount of secondary work, are given in Vol. VI, Appendix V. 
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THE REPORT 


It will be seen from the above description of the investigation, that 
an attempt has been made to cover a large field, and yet to do the work 
in great detail. As a result of this, a very large amount of information 
has been gathered; but much of it is so highly technical as to be only of 
interest to specialists, hence it has been thought best to divide the Re- 
port—which comprises six volumes—into two main sections of two and 
four volumes respectively. 

In the first section there are separate chapters, or parts, dealing 
with each of the seven divisions of the investigation outlined in the last 
few pages. Each of these parts begins with an introduction, in which 
the subject of the division is dealt with in a general way, followed by a 
more or less extended description and discussion of the experimental 
work attempted; and concluding with a carefully tabulated summary 
of all of the tests in that division. 

Preceding the technical reports referred to above, there are two 
important chapters, the first being an introduction dealing with the 
investigation as a whole, and the second being a very full descriptive 
paper on the history, geology, and present commercial development of 
the coal fields and coal mines of Canada, from the pen of Mr. Théo. C. 
Denis—a member of the permanent staff of the Mines Branch of the 
Department of Mines. This part of the Report, which is profusely illus- 
trated with maps and photographs, differs from the remainder in that 
its matter is largely drawn from previous publications of the Geological 
Survey and other sources, but it possesses great value as an introduction 
to the somewhat technical reports which follow, and is of importance, 
on its own account, as the most complete single work yet written on the 
coal fields of the Dominion. 

The first two volumes of the Report, comprising Parts I to [X in- 
clusive, may, therefore, be considered as complete in themselves, and 
it is hoped that they will prove of value, not only as contributions to the 
technological literature on coal, but also as a source of useful and timely 
information to the general public, on the coal resources of the Dominion 
and on the best methods of utilizing these resources. 

The remaining four volumes, III,°IV, V, and VI are given up ex- 
clusively to tabulated records and details of the tests summarized in 
Volumes I and II, to which they thus become highly technical appendices. 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 36 


Date—March 8 and 9, 1909. Trial Number—32 


OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


Barometer, at DELIN DINE OL ULI al y rerecaaene sakes slcce!c aos catsiiscs ovetereiale elelolare (eile acl ercveleiataucny 29° 83 inches, 
SPAN LTA ey VL ATC Siamrema cetera rss is) o sllove acscere el ereter ei liane irae era or ayareleher aliens vs 29° 8S Pu 

ie Relist Grieve. RHEE emits ),)(8 AN, earn bee Se Sao! 295.9 Ti 

Water, meter reading | at 9 a.m., March Svs ive) oa atec ol atars lore ePaarelavaiete a eters sian teas 96,877 imperial gallons. 
8 a.m., Qi is Lao dt ar cemere atere Cemeter ate sar crone rare 99,7 65 
DiereNce in 23: HOUTSia a vei ceil oieic el sl crsine axe 2SSomiia: He 

ISTIC KSITIRPTOCUCELA DASE a 4 eehs note et) staeatelenete ai aiiels. « ss lale late leet onoig; acehafe etal cialisua’a cata tea abe 935 lbs. 
Average level of fuel below top plate of producer...............ce20eee0e-eceoes 18°3 inches. 
‘TIME. 


2.40 a.m., March 8 Started fire with 5 lbs. of shavings, 40 Ibs. of wood, 120 lbs. of coke. 
S220“ i ‘“‘ Down-draft, with fan exhausting directly to the atmosphere. 
eegut se ‘‘ Charged 131 Ibs. of coke. 


4.30 6c ce a3 ce 120 6c (as 
5.40 6c ce a3 as 100 (a9 é¢ 
7.00 6c 66 6c (33 100 6c 66 


BOD ¢  & Down-draft with blower. 
8.15 “ << Started engine. 


S20 \ x ‘‘ Trial commenced. 

24-80) 0" «¢ “Gas washer blown through with steam. 

4.00 p.m. ce (<9 (73 cc 66 66 

5200 6 fs ‘‘ \Gas washer stopped owing to a hot bearing ; sawdust scrubber 
Gazi’ FaUras a das being substituted. 


ec Uae: Be 9 ‘Trial finished. 


Engine valves in good condition at the end except for a little soot ; the spindles were cleaned. Heavy 
suction in early morning due to dirt in long pipe. 


Weircht of wet refuse removed during ‘trial... 26. ke cee lente cee seaee eee ce cls cieee 1,065 lbs. 
A sample of 225 lbs. of this when dried weighed... ....... 0. ccc cece cece tere eee e eee eee eeens V4 
Weight of wet refuse removed after the trial ... 0.0... 6. cee ccc ee eee e eee eee ee eenee OEY 
A sample Ole2lo loss ot this whenldriedt welche... .)asieie sists ciate lel cure alicia) cestode G10 is) e1e'e so ee! allele) a) « 13 S7ies 
Mar OVECArOM-= tHe WOU BCLUD OCT Witte ys ilaaeWsie sualelevanelel Slaiaietat tn vice sptcate( ore) aieiieaelel'sl a “slielieiisirettsil<tls) =x « 84 x 


MPATETeTAON EC trOIM GHEE DIDESHeLC eats cle silts ae @ =<: ols eisleloiaylel eli ol ep aarayie ile isiess eer eialat es ‘eysye oie aerial 


OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Date—March 8 and 9, 1909. 


Note: R. and B. apparatus used. 


Carbon 


Time Dioxide 


9 Obra. ee 8-9 
10.00 ‘‘ 9-7 
LOO as 9-1 
12.00 pom. 2 210-9 

OO Ge 10-0 

2.0000" 10-9 

3,00) 9% 12-3 

4.00 ‘ 12-9 

5.00 “ 13-7 

6.00 > 1 

8.00. « 10.7 

9:30, % 10-3 
LODO Niu Lives 8-8 
12:30-8. On.) 1028 

aa 12-0 

S000 aa: 12-4 

4,50 ‘“ 13-41 

BU 10-8 

Gran), ic 10-1 


0°8 
0-5 
0:6 
0-5 
0:3 
0-4 
0-2 
0:3 
0:2 
0-7 
0:5 
0-6 
0-6 
0-5 
0:8 
0:5 
0-7 
0-7 
0-6 


SSS ei eae aloo as) SSK) 
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21 


OBSERVATIONS OF GAS METER AND B.H. P. 


Date—March 8 and 9, 1909. Trial Number—32. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. indicates 


that all the gas is passing to the gas engine. 


Main Loads on Net fees a 
gas Cubic tight and load ae 
Time. meter feet | Remarks. slack sides on counter 
readings. in of brake. brake. reading 
—_————| interval. eile) Woy Ura Mal ave es MU on side 
cub. ft. Ibs. ‘ibs Ibs. shaft. 
§.20 a.m 2430300 em ee (DN eC )E 250 100 150 60961 
8.50.“ 2432190 1890 a Zio 110 Ph ee Mery 
R207) 2433890 1700 é Pek 110 POD 0 \ 4 We eee 
Orla «:" 2435710 1820 i 250 100 1 Od uP Ana LAL 
EA aS 2437355 1645 i 250 100 BHO Ge) ae eee 
EOD OM) i" 2439080 i225 i 250 100 150 77700 
E20. 2440990 1910 i 250 100 PSO) i [etree 
Pe bOun ** 2442130 1140 es 250 100 BOO Ree 
12.20 p.m 2443800 1670 ‘* 250 100 LOO Gitar. 
L208 ¢ 2445500 1700 250 100 150) a oe 
ear 2447240 1740 i 250 100 LOS are es eee a 
HeOE f 2448700 1460 of 250 100 LOO he 
P20 iT 2450240 1540 ie 250 100 PSO Loe ae ie 
Sue: 2451985 1745 ee 250 100 PO ee ey 
WL h ea 2453540 1555 he 250 100 PEO iy Pe 
a.00%4. 0° 2455070 1530 nh 250 100 LOO GA enna 
eA a 2456900 1830 a 250 100 LO iia ee eee 
275000) o 2458685 1785 Be 250 95 TR e ahs ek 
ee Oe 2460310 1625 a 250 95 US ete) eee a ee 
say 0p. ee 2462080 1770 te 250 95 ES ew pO ameen Hac 
G20u% 4 2463845 1765 . 250 95 BAL OOM Gleteye catalan 
O50), > 2465460 1615 4 250 95 Fi EPO hs Iretee nds Sea 
ei20ee A 2467280 1820 iy 275 108 LGB had eran 
107K re 2468765 1485 ss aio 108 LORS? ise AU 
S20 se 2470550 1785 y 250 - 95 ERG Pe aaa 
S009.“ 2472220 1670 ie 250 95 LS Th yer ae ee 
O20 2473750 1530 : 250 95 besa VN HEE NA 
O50 2475355 1605 i 250 95 Res RUNG erage Us ¥ cas 
OOO SS 2477080 NP O4e ee 250 95 LBS A diske o Beee 
LOSOre * 2478960 1880 it 250 95 LEARY Ulin aac eed ees 
Bevo wey 2480430 1470 st 250 95 TOS TG ORs Skee 
Pippa eo * 2482160 1730 1 250 95 155 MER 
12.20 a.m. 2483740 1580 a 250 85 165 68030 
aes Uae a 2485540 1600 ce 250 85 LGU aie eae 
Ae Oae ys" 2486790 1450 iy 250 85 PO AC \hiteee ae 
eocapes 2488500 1710 : 250 85 LOG ay Noes Rea ae 
Drolet: 2489950 1450 rf 250 85 LOS ae uh nee 
moe) 2491550 1600 ae 250 85 LOOT ty hei genet g 
A 2493220 1670 if 250 95 155 87940 
Sal. * 2494980 1760 8 250 95 1 R55 OAM HE Monte bah, <i 
OA a 2496760 ' 1780 RS 250 95 LIES S30 Beg N Joga, tee) 
etn yf 2499900 3140 i 250 95 1535) BAN Sey ore te ee 
NU ae 2501500 1600 a 250 95 ESOS e. iibas an Aes 
6.200 ns 2503200 1700 te 250 95 LES eet Metea as: RK «fe 
ODO» 2504660 1460 is 250 95 eM ole batt 
TV hid: 2506240 1580. Ne 250 95 Taya vette hese es 
BA Oi, yi’ 2507910 1670 i 250 95 VEL ORR Gs Peed 2 hele ie 
Seah 2509540 1630 rs 250 95 155 21060 


ED Wee da en ec ee aIT-aIISAaEINERInE a LE =I ROG 


OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 


Date—March 8 and 9, 1909. 


Note: Boys Calorimeter used. 


ja si 
5 | 2 Water Temp) 3 m5 "a 
a 2 Deg Gent tn, 2,0 313 
Time Ek] o 4 28 8| De Time Eo Ss 

2° | 3° | inet loutlet/S35| OS BS eae 
Suir Os EF) do OO! & 
Ibs. lbs. 

8.20 a.m...| Re|gulatinig thermometiers. 

8.50 “ ..| 59) 3% | 6-00} 11-58 1810 |. 96 8.20 a.m.| 50 50 
9.20 “ ..| 58) # | 5-571] 10-97] 1880 | 96 Sig0i 25 75 
9590 BON se hu GS N10 BO TOSO Od OLaOr vit 25 | 100 
10207800 60 3 6-05 | 11-09} 1710 | 102 9.40 <“ Zon eo 
LOO el 60 3 6-09 | 11-09} 1770 QO 254 LOO 
EAD ea 9 4 6-57 | 11-87) 1600 10.20) 0" 25 | 175 
11.50 “ ..| 60! + | 6-52] 12-90] 1790 10:50) »<' 25 | 200 


6-25 | 11-54} 1600 
6-18 | 11-15) 1710 
6-52 | 11-60) 1910 


— 
bo 
(==) 
(=P) 
bo 
fre nollsteoli caleatcafia 
call peut soll peel eee fl oe ee 
SO SOioiw > 
NITRO Ot © COR Or 
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for) 


420), * 64 3 7-51 | 13-01) 1600 | 104 
4.50“ 66 a, (10-95 116-471 1770 LOL 
5.20 65 3 7-89 | 13-18) 1770 | 111 
00) ih 65 3 8-70 | 12-98 1870 | 95 
se Ona 65 3 8-60 | 15-63) 1735 | 96 
GC, OU Ny 65 3 8-98 | 16-47) 1750 | 104 
eZia 65 5 3-92 11921) 1725-1140 
7000) a 64] vs | 9-35 | 16-40! 1600 | 107 
of Wa a 64) ws | 9-37 | 16-11) 1790 | 114 
SroOsr 63 | ws | 9-32 | 20-33) 1830 | 136 
B20. oe 63 3 9-42 | 17-42) 1660 | 105 
AS Ua 63 2 9-47 | 18-90} 1695 | 127 
10.20. ‘ 63 2 9-82 | 16-98) 1690 | 95 
10.50 ‘ 63 2 {10-02 | 20-05] 1625 | 129 
PLO hie 63 z |10-23 | 17-39] 1755 | 98 
PEO 64 z |10-00 | 14-22) 1780 | 130 
12.20 a.m 64 | ws | 7-59 | 16-70) 1600 | 138 
LaeepOyy it 63 | ws | 7-29 | 14-01] 1610 | 102 
OU 63 | dz | 7-02 | 18-67] 1660 | 105 
MOOI: 63 | ve | 7-09 | 14-81} 1650 | 121 


H H CO Co DO DO 
OuUbS OUbS O1b9O 
So C:O°0 © 
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bo OO eB Go CO 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—March 8 and 9, 1909. Trial Number—32. 

ee aR TS CUE TTA EE eS A A MEL os ee 
PRESSURE. Suction. STEAM 

Ghantaer tic Ins. of Water. Ins. of Water. PRESSURE. 

Meter. Exhauster. Ibs. per sq. in. 

Time. rate i 
oS a 
8 Os a |8 

oO ° ‘ o . ° C5 . 
Praca 2 lie) tua (pee lezen os 

Se ig5|s|2P| 3] 8) 5] & | esie3] 31 8 

Seer cal bas). } LS yeaa ty facet i (ym 3 

8.20 a. 103 Sci beg 7-4 9-2 QaQ wil Qn it 70 
8.50 143 3:6 7:0 Te 2 1085 2 Va 2g 8 69 
9.20 141 3°4 5-7 5-9 7-6 2-5 10-91 70 66 
9.50 140 3°7 6-6 6-8 | 11-0 3-8 12-5) \74 70 
10.20 138 3°4 5-3 570 7:0 2D Osgrinvee 68 
10.50 136 oO 5-8 6-0 8-8 2-8 |1-4| 74 70 
11.20 140 3-0 aw 5-9 5-8 Te Sy Oe ao? 53 
ou) 137 3-1 5-7 5-9 7:8 8 6 eae Roar ar (2 
12.20 p. 128 arid 6:6 6-8 | 10-3 3-41 1-8) 72 68 
12.50 Dire 3-6 6:3 6-5 | 10-7 4.0} 2-41) 70 66 
1.20 128 3:4 5-5 See 7°8 2-3 10-5) 70 67 
1.50 140 3-1 4-6 4-8 7:5 Da Soe eae 66 
2.20 140 3°4 6:4 6-8 9-5 2-8|)1-0| 74 71 
2.50 139 3:4 6-3 6-5 9-6 2-7 | 0:9] 74 70 
3.20 145 3°2 5-4 5:6 8-0 2-4|0-8| 73 69 
3.50 138 3:6 6-4 6-6 | 10-4 eels Cue Css 68 
4,20 140 3:6 6-5 Geb 2-812 0) Vel 69 
4.50 138 Bre 5:3 5-5 7:4 2-4; 0-8 65 60 
5.20 139 3°5 6-2 6-4 9-8 3-000 Lely 6S 64 
5.50 138 3-4 6-1 6-3 8-5 2-6 | 0-8} 69 65 
6.20 139 3:3 Deo 5:5 8-7 2-7 | 0:9} 70 66 
6.50 143 3:5 6-0 6-2 8-8 Deh) bid Ola oe 50 
7.20 141 3:6 6-4 6-6 7:6 2-410-8) 42 38 
7.50 140 3:6 6-7 6-9 9-6 3-0 | 1-0) 78 74 
8.20 vay) 3°4 5-4 5-6 9-2 2-8 | 0-9} 56 61 
8.50 141 3:1 5-7 5-9 7:2 2-210-6 54 50 
9.20 136 3:6 6-6 6-8 9-5 BO yo OSD OL 
9.50 132 3-0 5:5 5.7 8-0 22 IOs Hy lioo 45 
10.20 132 3°4 6-1 6-3 9-4 2-9| 1-0) 52 48 
10.50 133 3:6 6-6 6-8 8-5 2-4 4G 52 48 
11.20 130 3-6 6-6 6-8 9-9 3-0] 1-1) 50 46 
11.50 135 3-0 5-0 5-2 7:8 2-3 10-8) 61 57 
12:20 132 3-2 5:3 5-5 9-5 Dah. 0) 5d De 
12.50 132. Se oen one 5-5 | 10-0 2-8 |0-7| 44 40 
1.20 133 3-1 5:1 5-3 | 10-2 3-0 | 0-8 60 57 
1.50 132, 3-1 4-8 5-0 7:8 2-4 | 0-6) 50 47 
2.20 T2200 aio a les Hed 7:8 2-5 10-5) 60 56 
200 130 3-2 5-7 5-9 7-0 2-3.| 0-5) 58 55 
3.20 te 3°3 5-4 5-6 8-7 2-8 | 0-7| 65 62 
3.50 13st 3-4 6-0 6-1 9-4 2-8 | 0-8 64 61 
4.20 132 3:4 6-0 6-1 9-4 2-9 | 0-7 55 52 
4.50 128 3:5 6-1 6-3 9-7 3-0 | 0-9) 51 48 
5.20 132 3-2 5-8 6-0 9-5 2-9 | 0-7) 50 47 
5.50 130 3°3 6-0 6-2 9-4 9°81 O-7|" 54 50 
6.20 132 3-4 6-4 6-6 | 11-0 3-1] 0-9| 61 58 
6.50 135 3:2 5-5 5-7 + 10-0 3-0 | 1-0) 63 60 
Ton 134 3°o 5-5 Asia gins) eS 3-1] 0-9} 59 55 
7.50 131 3:2 5-4 5-5 | 11-6 3-4] 1-2) 48 45 
8.20 133 3-4 5-6 5-8 | 10-9 3-2 | 0-7) 60 DL 
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PRODUCER TRIAL No. 32. 
Date—March 8-9, 1909. Producer No. 4, at McGill University. 


Time of lighting up—2.40.a.m. Trial commenced 8.20 a.m. March 8; ended 8.20 a.m. 


March 9. 
Duration of trial—24 hours. Kind of fuel—No. 36 coal. 
Observers and staff during trial—Cameron, Killam, Gardner. 
Computers—Blizard, Cameron, Killam. 
Chemists—Stansfield, Nicolls, Campbell. 


SUMMARY OF OBSERVATIONS. 


FUEL. 
Total coslichar reat durvag Gra ll Vue une) Oi) agama reo e a. a lbs. 
Moisture in coal esicharged j 06h nyt! ee Cut ky Sperieents 
Calorific value of coal as chargéd, per Ib.) ee B.T.U. 
, SS COR ary ech oer Nae BECAME N Aue mt URN Aaah oni) AU by B.T.U. 
Proximate analysis of coal as charged (by weight): fixed carbon, 
57-65; volatile matter, 35:0; ash, 5'; moisture, 2-4...... per cent 
Combustible in dry refuse removed during trial: fixed carbon, 
Bo7 Li Volatile: Mather, Aa ANON Nee ei AM aan! fy Total per cent 
Average depth of fuel bed (measured from centre of gas outlet). . . ins 
GAs. 
Total gas produced during trial (from meter readings) .......... cub. ft. 
Average temperature of gas leaving producer.................. VE. 
iy ‘ NIN cH itp es sles OIG ie IY Pe to MIEN a GR °F. 
Average temperature of air in producer house. ................ re 
Average higher calorific value of gas per cub. ft. by calorimeter 
Cas obseryedh) (ilo 0e Un. NOUN JORG EN ae nee oe nee ba 
Average higher calorific value of gas per cub. ft. by calorimeter 
(gas dryat 60° and 457 Ibe). per.sq aan.) ae eee ee fe Ol 
. Average higher calorific value of gas per cub. ft. by calorimeter (gas 
dry at, 60° and 14.7 lbs. per. sqsih.) sh wee ats eee cet BTU. 
Average ‘barometric’ pressure i) Wie Wun ln ies Mv Oe anne Beg Ibs. sq. in 
ay BUCbION eb POC Ucen iieu BE ae cipal tie wets a ins. of water 
ii BUGLION at eShaustan susan @oie) tn opie An ete ae ins. of water 
ry pressure of \¢as atvmeber hn bebo niet. (neue eee ins. of water 
. Stram, Watsr, Erc. 
Total steam used in producer during trial .....0.............. lbs. 
‘‘ water used in scrubber and gas washer. ................ lbs. 
‘“‘ tar extracted in scrubber and gas washer................ Ibs. 
Average power required to drive exhauster .................... HP. 
si A iy Poe WrASLOPL Pane uh tam are fleet es eee HP; 
ENGINE. 
Total revolutions during trial (from counter) .................. 
Average explosions per waite, tN) Oey ah) eed ee ents eee 
Average elective. load on brake dy Vin ene ee eee lbs. 
Hifective Tadius ‘of brake wheel) 1), Qa Mea eich aeons Thy 
Average mean effective pressure from indicator diagrams........ Ibs. sq. in. 
Notes. 


320198 


101-2 
155-5 
3° 836 
69-6 


Fire poked at 8.20, 8.50, 9.20, 9.40, 9.55, 10.50, 11.15, 11.55 a.m.; 12.05, 12.45, 1.05, 1.45, 2.40, 3.50, 


4.50, 5.05, 7.10, 8.30, 10.50, 11.40 p.m.; 2.10, 4.40, 5.40, 6.25 a.m. 
Refuse removed at: 8.50, 9.55 a.m.; 12.45, 2.45, 5.25, 8.30 p.m.; 2.30, 3.50, 5.40 a.m. 
Behaviour of coal: Required considerable attention, and cakes. 
Average time between poking: One hour. 
Clinker : No record of special difficulty, from clinker. 
Tar: Fair amount of tar. 
State of engine valves at end of trial: Good condition, except for a little soot. 
Valves last cleaned: Feb. 23, 1909. 


ANALYSIS OF Dry Coat. . 30. ANALYSIS OF GAs BY VOLUME. 
Hydrogen fit) os ase 5-0 Carbon dioxide...... 5.0; 
Ca Oth shea es alan + 76-7 Corey SET eu Ac eich. s,c0s 2 dee 
NetrOmen ih be Nasa 1-6 Carbon monoxide ........ 
ORM OO UL wenn team 8-4 EV OTD SON Oe alnk, eee 
heft PY eka a aan an Yay We 2-4 Methane: 0. o.\.o5eene 
Total carbon contained Biihyaene. 10): .. 20), oe 

by dry coal charged 1085 lbs. Nitrogen .|,'. ,.o ssn 
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REMARKS. 


A satisfactory trial considering the nature of the coal. A déep fuel bed was main- 


tained which destroyed a good deal of the tar. Refuse seemed to contain a large propor- 
tion of combustible. This coal gives some trouble in the producer, but the gas was uniform 
enough to avoid any engine trouble. 


SUMMARY OF RESULTS. 
ToTAL QUANTITIES. 


Dry coal charged during trial .........-.. se eee teeter eee ee Ibs. 1415 
Combustible charged during trial .........-.-- 2s este eee lbs. 1348 
Average B.H.P. of engine during trial.......------+-0+- sees H.P. 25-2 
indicated H.P. of engine during trial.................- IgE 40-3 
4 H.P. taken by exhauster and gas washer .............. 1a AN ie 4-0 
* B.H.P. while gas consumption of engine was taken .. HP, 25-2 
i sea) corresponding to total gas produced ...... Tne: 25-2 
6c 66 (9 (as (a3 66 6c and 
available for outside use, allowing for power used........... H.P. a2 
HougLy QUANTITIES. 
(Samleotarmen per NOUN. 0) oils spielen sie le ela RNR, ween wid Ibs. 60-4 
Dry coal charged per hour ii. le kl te glee ee ee Ibs. 59-0 
Combustible charged per hout.-)- 2.2. eee eee Ibs. 55-9 
Coal charged per sq. ft. of fuel bed per hour............------- Ibs. 15-1 
Dry coal charged per sq. ft. of fuel bed per BOUT cua cds raxnaes at lbs. 14-7 
Combustible charged per sq. ft. of fuel bed per hour ........... Ibs. 14-0 
Coal (as charged) per hour equivalent to power used for auxiliaries lbs. 9-6 
Coal (as charged) per hour equivalent to steam used in producer. . Ibs. 11-1 
Gas (by meter) supplied by producer per hour ............---. ub. ft. 3302 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer per 
Beye ee aay ene eH) 5 ish SIO lay AAR of BIOPSY fal etait iy td cub. ft. 3220 
Gas (by meter) supplied to engine per hour while gas consumption 
ETS RO Cost eke TELE Oy et a rey Res i ae ad ie ea eubsin. 3302 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 
hour while gas consumption was taken..........--...++--- cub. ft. 3220 
Calorific value of coal charged per hour..........-.---.+++++5: BET.) 817000 
‘ ‘gas produced per hour (lower value)........... B.T.U. 342930 
Steam used in producer per hour.........--.- sees ee eee eres Ibs. 90-1 
EconoMiIc RESULTs. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 
BUCO, Oo rhe Say Ma eon ea Vite Ae oer aoa i CUO Net 53:3 
Gas (dry at 60° and 14-7 lbs.per sq. in.) produced dry coal charged cub. ft. 54-6 
Gas (dry at 60° and 14-7 lbs.per sq. in.) produced per lb. of com- 
uehiles CHAR ECU ert ities nha ecko lye aces La 5 hae acim agm testa» cub. ft. 57-6 
Gas (dry at 60° and 14-7 lbs. per sq. in.) used per I. H.P. per hr. cub. ft. 79-9 
“ if ‘ a ia i Bibi. ¢ Cub Nit. weber 
Steam used in producer per lb. coal charged. .......-....,-+--5 Ibs. 1-49 
Water used in scrubber and gas washer per lb. coal charged...... Ibs. 24-77 
Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 
PEC a ie ra ei Rat) Oh Ginn ahs) Aten Mh guatendaw gar eld mis'talie cw 3)'9) ae Ibs. 453-5 
Efficiency of process of gas production and cleaning, based on coal 
Batterie) Daher Wa We WR Ae RAD ree COSTES. mT 98) (UMW Cae eat per cent. 42-0 
Efficiency of producer plant allowing for power used for auxiliaries per cent. 35:0 
Efficiency of producer plant allowing for power used for auxiliaries 
and for steam used in producer...........-- eee cere tee per cent. 30-0 
Thermal efficiency of engine, based on B.H.P................... per cent. 18-7 
Over all efficiency of producer and engine plant. .............-. per cent. 7-8 
Calorific value of gas supplied to engine per B.H.P. per hour... . B.T.U. 18,690 
a se coal charged into producer per B.H.P. per hr... B.T.U. 32,450 


Coalas Dry Com- 
charged. coal. bustible. 

Pounds per hour charged into producer per B.H.P. de- 

WER CUP ITIG tif yi) a). 5 Sibel etlaaielnielaicie pies oles s 2-40 2-34 2: 22 
Pounds per hour charged into producer per B.H.P. avail- 

able for outside use and allowing for power used by 

AU UE ae MEN S80 Ca oe Ce Wa uM ptt ga. oH ore) os, 8 2-85 2-78 2-64 
Pounds per hour charged into producer per B. H.P., allow- 

ing for power and also for steam used by producer... . 3:37 3-29 3-12 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 35 
Date—March 4 and 5, 1909. Trial Number—31. 
OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


Barometer at beginning of trial).',/.( aun mauaivel rey ta edis WA aaa 29°29 inches. 
us f)( 8.20 Dim.) Mares oe aera aaa snc a mnie Miao ena nNnRn UMC LNs 29°02 « 
a OR Of trAL na ltd ae ene SIS eee Die ee en aimee EL 29°10 « 
Water meter reading at 8.35 a.m., March 4.......0..00000e00sseeeee.0.-00.,. 93,943 imperial gallons 
a “ és 7.35 a.m., Hay TOE a IM nce hcaieual Sats OCR ST ea Nn Mia ED eT Sg O6;O7 Sins “ 
Difference in 23 hours vol) ev | ene 2,635 4 cs 
Brick in'‘producer base 1/0). 0 sch bgchn Wh aca deen Mad Me et cad 716 Ibs 
Average level of fuel below the top plate of the produced), ewer ele ke 20 inches. 
‘TIME 


2.45 a.m., March 4 Started fire with 10 lbs. of shavings, 40 lbs. of wood, 141 Ibs. of coke 


4.00 “ Down-draft with fan exhausting directly to the atmosphere. 
5758 ‘‘ _* Charged 70 Ibs. of coke. 
5 é 00 (as (a3 “ “ 92 
SEL Oo its “©  Down-draft with blower. 
Siow jee “ “Started engine. 
Sanlu ing ‘“ “Charged 125 Ibs. of coal. 
ed i) eal wharted trial, 
2.lo Dp... phere Cures washer blown through with steam. 
5 } 30 ce ce {4 4 
ce 6c 4 “ “ {4 
is (Z§ (a9 ft “ «“ “ 
TOS50, emai Nous i } ‘ 
3 5 30 (a9 (as {3 “ “ “ 


6,20 p.m., ‘4 Stopped blower to clean out pipe between the gas-washer and 
scrubber; the engine was kept running on the supply of gas in 


the holder. 
DOU ata ‘“  “ The blower was restarted. 
ep BS tc nee \ No load on engine, pipes blown out with steam. 
8.40 “ “ “\ Cover removed from bottom of wet scrubber and elbow blown out 
SoU ive BES with steam. 
9.45 “ “© Plant working better, no sign of tar on valves. 


3.20 a.m\, “5 Finished trial. Pipes found to be dirty at the end of the run. 


Tar removed from the wet scrubber after the. trial: (0) | (Sain rA ema el Ue). ON aa 125 lbs. 
Tar removed from the fae washer jatter/the trials) 12s casein mee shown A Oe ae 5 & 
Tar removed from the Dipes after: the trial. 020,100 0 Bs Wma heer it a aia LS es 
Wet refuse removed from the producet-after, the 'trial..) \Viovcen pene) eekly ie malany 1,141]bs. 
A sample of 230 lbs. of this when dried, weighed "1050 sam Lani Aes ae MeneD. 00) 10) PU bya a 138 « 
Wet refuse removed from the producer during the trial!) QMienis tnage bs a) ey aaa 430 « 
A sample of 215 lbs. of this refuse when dried, weighor)) Ui Wen tee Muupes rg s(t en i mee 144 « 


As there was not enough brick, 300 Ibs. of refuse was added to build up the producer fuel base before 
commencing trial. 


The valves were examined at the end, and found to be so good as not to require cleaning. - 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 
Date—March 4 and 5, 1909. Trial Number—31. 


Note: R. and B. apparatus used. 


ne te eee eee ee ee em eS 


Carbon ; Inflam- 
Carbon Ethy- Meth- | Hydro- | Nitro- ; 
, See Oxygen mon- mable 
Time Dioxide lene ,| oxide ane gen gen Ape 


per cent. | per cent.| per cent.) per cent./ per cent.| per cent.| per cent.| per cent. 


9.00 a.m... 12-2 0-4 0-0 12-2 3:0 11-3 60-9 26-5 
MORO qe Ox 12-8 0-4 0-0 11-1 2:9 10-2 62-6 24-2 
EL ROO #4),°° 9-8 0-4 0-4 8-6 5-1 10-4 65:3 24-5 
12.00 p.m 9-4 0-2 0-6 7-2 7:3 10-1 65-2 25°2 

P00 i 11-7 0-2 0-0 12-5 2:8 11-3 61-5 26-6 

2.00 9-8 0-3 0-1 15-1 2-4 10:3 62-0 27°9 

Br O0es % 9-9 0-4 0-1 14-7 2-3 10-6 62-0 27-7 

4.00 “ 929 0-4 0-5 Cath 5:5 13-1 62-0 26°8 

SrOOg |" 10-6 0-4 0:4 8-1 4-6 10-4 65-5 23°5 

7100 9" 9-2 0:7 0-3 9-0 5:0 11-6 65-2 25°9 

Sey .e** 11-0 0:3 0-1 ae 3:7 5:5 69-5 19-2 

9.40 “ 8-1 0-4 0-1 17-4 2:6 6-7 74:7 26:8 
10350. * 8:7 0:6 0-2 11-8 3°7 11-4 63-6 27-1 
12.20 a.m 9-1 0-4 0-1 13-1 3:3 8-5 65-5 25-0 

GUAT 9-1 0:3 0-1 12-2 3-7 11-4 63-2 27-4 

SHoOH 11-6 0-5 0:3 11-4 3:9 17-1 55-6 32°3 

4.50 “ 10-2 0-6 0-2 9-5 3:6 13-1 62-8 26-4 

G20 05 7-1 0-4 0-0 20:3 1-8 5-4 65-0 27°5 
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OBSERVATIONS OF GAS METER AND B. H. 2: 
Date—March 4 and 5, 1909. Trial Number—31. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. indicates 
that all the gas is passing to the gas engine. 


| Daal 

Main | Loads on Net aN 

gas Cubic tight and load bamngs 

Time. meter feet Remarks. slack sides on Sa 
readings. in of brake. brake, ||) "00s 

—————— interval. ———___ on side 

cub. ft. Ibs. Ibs. lbs state 

8.20 a.m.. BOOTLE AU | enone wae N.B.O. 275 102 99470 
Bro Oes: 2353700 1870 4 ato De ee So a ee 

BOZO 2355560 1860 si 275 110 06160 
Dy an 2357520 1960 {3 275 LEO iN we BOimiek | ck e acre 
POE Ot 2359120 1600 x 210 LED Palani 1, LO Giany aes Lanes 
LOR OGY Veh 2360980 1860 - 2td OD eae ee Wot Ny Rela 
VE 6 2362680 1700 oy 275 TL Bs LG ieee 
1 ay a 2364180 1500 iid 275 LO ie GE Nive Aaa 
12,20: ‘p.m. 2365780 1600 oH 275 LOC aOR LGD OAT oe ene 
LeU en 2367530 1750 hy 275 DEON aN OPI Gye 7 ere ee 
Ue ay 2369320 1790 i 275 1 Rios ei e's a Me 8 
EVO ss 2371100 1780 i 2/5 PE CUS Nien Ue Sarg were 
+p Oa ala 2372690 1590 s PA ES ADR LAMY cS SPMNG Et Wits 
ye ae 2374680 1990 i 215 TOA Gone ly a0 

Pie) 2376470 1740 ie 245 105 49670 
BOO LE" 2378190 1720 a 275 LOR hs) LAG wee ee 
4.20. 2379430 1240 ‘c 275 LOS A TION eee 
4.50. ‘f 2381190 1760 if 275 LOR We L7G Voie upeee 

Onda." 2382640 1450 Me 250 90 99600 
ool * 2384260 1620 % 250 DO) Mis LEO iV Ni eines 
BRO Fahey 2) al Ah nica is SPRUE, BS RSG 0 UATE Pee Ps Waretseed We |e a a 
FO ag 2388180 3920 Hi 250 DOK OCR GO. Mi el 
cpoOu. 2389580 1400 ij 250 20) ee GO. eee 

SO as 2392560 2980 ¥ 250 90 79200 
QO.” 2395260 2700 ‘ 250 9007-48 ST6O)) ae ee 
LO 20 he 2397050 1790 Fe 250 20° e160) ioe eee 
LOM Gig: * 2398830 1780 250 SONG 60 
oO. 2400240 1410 i 250 90) Wie GOK vie 

TPO ** 2401900 1660 ey 250 95 03340 
12.20 a.m. 2403420 1520 if 250 DOr endef oa ae 
Lie 2405180 1760 * 250 BOW aii)! Loo i) ee a 
e20 2406890 1710 i 250 98 LBD oe 
TO) ay a 2408330 1440 ci 250 BO ty Ao. oe ee 
2520) * 2409850 1520 a 250 Boa ee TS 6 we eee 
ZOU) ain 2411310 1460 4 250 99)... 150) ae 
SSS Ui it 2412820 1510 Ms 250 BO 6) en LBD i ea 
a oO 2414280 1460 ie 250 Lan ou lA Pe eI Bi OF 
A.20..\' 2416100 1820 + 250 90. te LOU Clave enemas 
AY HOh ui 2417660 1560 ie 250 SOR FOL GOVE | ae Eee 
SrA a 2419150 1490 ry 250 OO Mae el GOAN a) hea 
OU 2420935 1785 4 250 DU NPL Onn 1h. ve) ace eam 
ee es 2422580 1645 ts 250 COR LOU eet. cae 
Jos 2424260 1680 ce 250 ON Ry iin OO) 10. eae 
GA ik 2425850 1590 i 250 DO ea G0 1) eae 
Ceoun: 2427590 1740 cs 250 BO 160: i 

Be A) ait 2429360 1770 ¥ 250 90 60010 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED 


Date—March 4 and 5, 1909. Trial Number—31. 


Note.—Boys Calorimeter used. 


E t 
- | p Water Temp] 4 us 
a 2 _ | Deg. Cent. ons ao re 
Mines eu ds Peammal te lore a) tye)| | ane es 
met Wea 2.23| we 33 
3 ® : 
& A Be Inlet |Outlet 2 | od G aa 
lbs. 
it iar, 2) Oe) of alade fal Daeg Gat tele Pela acy Se ess Wee poe S$ POAC TOA AIS Atel Aleh l lasoila te tat she 
S250" Ta 4-31 vA I 75 
9.20 i 4-12 O:30 04 50 
9.50 gz | 3-98 Lipo 75 
are 2 a ey 1.10p.m.| 50 
LO: 12 . ie a 50 
11.20 <5 4-46 yA NN a 50 
11.50 z 4: 3.00)“ 75 
12.20 p.m Tz Do: pe aa 50 
12. 3 6- Asai 50 
ing 3 6: Diba 50 
f, z 5: 5D 50 
Pay 3 5: G55 7 50 
2. | 6: OR el 26 
3° 5 5: Yaa 25 
3. 3 5: 8.05 ‘ 50 
4. 3 5D: 9.0"! 25 
4, qs | 9: Obpe. 25 
5. Z 5: NOU Yaa 25 
5. aE 10.50 “ | 50 
Gye ziseeg Ven: OE We teas al acate Bhs eos 5) cash ate PESO. 50 
6. a 2.15a.m.) 25 
ie Dido 25 
vip 140.0% 25 
9. 2a! 50 
9. 24D 50 
iN aie py? OR 29 
LO: 4\. 00) 50 
ig 4b °§ 50 
iW BikOh rt 50 
12. prs Wate 25 
LD 674i 25 
de TOO ts 25 
alos 25 


CUO CD OO OD OM D NANT WOARADANWDAWPAHS 


I =| | rl) ae! r= s\n) 
dole fa 
loxrapnctsnojetafonesiatsf taht aeais en lon fotolia onalerslacate bol bol be bol bo] 


WNOOUTEPEWWNhr 


= 
i~) 


30 


OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—March 4 and 5, 1909. Trial Number—31. 
a 
PRESSURE. SUCTION. STEAM 
TEMPERATURES. Ins. of Water. Ins. of Water. PRESSURE. 
°F 
Meter. Exhauster. Ibs. per sq. im: 
Time. rata bs 
eet er 
5 Os a |8 
Se leg aie 43 SiMe +3 
of | 2b] Oo oh &0 ~ © S ® DOS o 2 
=i prey ew (I=) (= =) = = S| 5 fe 3 
Py Oo Oe 64 aie @ 4 @ — an ee ay gel i © 


8.20 a.m 620 | 54 | 55 83) BON OA Be S018 1 = eer St (BO 32 
SOU 790'| 56.) 56] 136) 8-305 7 1 6204) 64.10 9.8 1 0- 06 90 
4 Uae 820 | 56.1 56 | 136) S86 B44 Tne 7. Bits) DO. Ne OnGha ge 09 
EON 840 | 57.) 55) (133) 438-51) 6-3 Gist (643)! 8.04 160m 60 56 
10.20 * 840.) 57 | 55-1 1238 i 3- Oa Ooo Re otha Ov Orel Bt 58 
10.50 “ 820 | 57 | 55 | 185] 3-4] 5-8] 8-5} 2-6] 2-6] 1-3] 69 65 
Lee ys 8001 58)) 561) 140 B82 5 uo Gag 8-0) Desi niad ol 
1150" * 8005] 59) 57 Se eS Oe Rill BL Sly 54 ol 
12.20 p.m.) 820] 62| 64} 142] 3-2} 6-0] 8-5] 8-1] 2-2] 1-31 60 54 
i207 820 | 64) 67 | 144) 3-4] 6-3} 9-0] 8-7] 3-211-01 72 68 
ne oO) Fi 810°) 67 | 67 | (158) n Be 8 Ovo meee o ih Re 8 Tet 70 
LONG 800 |'67 | 645) 1288-3 Got ies Reet BL Ol egigs (es 
B20. €80°} 66 | 650 1270) B35 62a seg S a 0 Dev abiia Glos 70 
2.00 * 820) 1! 66 1°67 1) Ee Bs 66s MORO Zab 8 Oniate 62 60 
co taved Unis 8205/70 | 66) ea BS GS ae Ri) 3 N1 ial gale 55 
KOO 880 | 69 | 67 |” 150)" 3-41) 6-29" 9-171) BS 3.01149. 79 58 55 
4.20 ‘ 740,168) 68 tw TASB 1 OB OWS a TRA Wee ledge 59 
4.50 “ 800 | 68 | 66 | 139] 3-1] 5-6) 10-5] 9-9] 4-3] 1-2) 70 68 
ee On 800) | 63) 66 FTAs ae Ay es Os ig ea 4:0] 1-5) 61 58 
9.00 “ 800] 70 |64 )) 186 8-24 GSU lOCO We Reg i Si 7ae a 63 
6.45 “ 760}, 70 | 66) 1187392) GON Ofeun Gea 8 be Vela 37 
WE 20 160] 70) 68) 133) 320815 SMS tN 7u Gyo. val a1 clmies 64 
Pe Gh 770 | 70) 69:'| 1304) 3+3) 6:0) 1024" 10.0 |) 4/08. ol Bo 57 
ee |! $40 1/73) 70.) LOB 8-41) Gea OAM Shier St lel eimai 60 
9.50“ 860 | 72 | 70} 1287 8-6) 6519-41 9:01. 3:0 | 1-91) 50 47 
LOZ) 850.170 | 70%) 1304) B48 1 Goa Gano Seal oe Oil eile 51 
RO LOU brs 920 1°70 ),70) 13800829) ) 2 7h OM iam any 7 ho) Sime g) 47 
DO Ne: 840) 74 170 | 1820) 8: On CoN ne Meroe ie Drie 54 50 
OO ys 890 1741 69 | 1200 18-3 ere i pea tomes «4 .i iy se Gi a6 53 
12.20a.m.| 850] 73 | 70] 128] 3-3] 5-6! 5-8110-0) 4-1 3:2! 68 64 
12500) 900 7972170 | 128) | Ss Sia ea eae Une Gilgen ag 45 
20 95% 860: 1°741.73 | 7180 |) .8-84 b Suer omy Bau h O6S Muth Bla Ba ol 
Nep0 7; 850176) 71)) 128.4 13544" 6 ese ening eka Bo iL as 59 
7 i 840 174 1.70.) 128) 3-2 1 15. ON ape Bit B.S tg ied 50 
2/90) “6 810 [72 | 701/180}, 3°21 See a0) 8: eho meg 56 
3.20 810) 71 | 70) 128) 35315 aul anne || 8 alma ees 4§ 
SOU linn 8601) 71) 71} 128} (8-9) Biron Oro ss. Oo) sons a 50 
24 SON 74 1701) 129 | 8-31) Ba ae Oy a 3 Ad OMe 60 
et, Ud $40) |) 73 | 681) 6125) 3°31) 6.2 Mie Gena OG tS Sunn ein 55 
20 is 800 |°70°)'67')) 128.1785 10) BEB eReeR Oe SMA | (ious nec) 46 
5.50 “ 850 | 68.1669) 131 | 854) 61 Gram Oak ese 70. Ol 68 58 
DcUA : 840/167 1 651) 128 | 3-5) | 7-0 eee ins Veale gin 78 75 
6.50 “ 840 | 66 | 63) 130] 3-5] 6:4) 6-6)111-4 | 8-9 | 92-61 77 74 
Ors 850 | 64] 63} 130] 3-4] 6-5] 6-7] 12-0] 4-1] 2-2] 58 55 
TOO WG 870 | 64 | 62] 120] 3-4] 6-7] 6-9] 12-6| 4-1] 2-01 45 4] 
8.20 890 |04°|.62) 122.) .8-8.1 7-8) emis erat S 4) 7 El Wee 55 


28. 
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PRODUCER TRIAL No. 31. 
Date—March 4-5, 1909. Producer No. 4, at McGill University. 


Time of lighting up—2.45 a.m. Trial commenced 8.20 a.m. March 4; ended 8.20 a.m. 
March 5. 


Duration of trial—24 hours. Kind of fuel—No. 35 coal. 
Observers and staff during trial—Cameron, Killam, Gardner. 
Computers—Killam, Cameron. 

Chemists—Stansfield, Campbell, Nicolls. 


SUMMARY OF-OBSERVATIONS. 


FUEL. 

Total coal charged during trial... 1.2.6... . ee ese eee cere eee lbs. 

Moisture in coal as charged... .......0. cece e ee tee eet eee eens per cent. 

Calorific value of coal as charged, per lb...........------000-5- BYE. 

y omer credyn COs OGE, Lh ee ayia tal scoleta ye < wines (ah) oll 2 ayes B.T.U. 

Proximate analysis of coal as charged (by weight): fixed carbon, 

52-6; volatile matter, 35-1; ash, 10-9; moisture, bee penta 2 per cent. 

Combustible in dry refuse removed during trial: fixed carbon, 

64-1; volatile matter, 4:4. ........ 506. e eee eee eee Total per cent. 

Average depth of fuel bed (measured from centre of gas outlet)... ins. 

GAs. 

Total gas produced during trial (from meter LEACINGS haa tee cub. ft. 
Average temperature of gas leaving producer...........-+.+-+-- re 
PY ¢ iG SVELIO CEL Se Ne tet cia halt ot oc we sein oie 
Average temperature of air in producer house...........-..---: AM 

_ Average higher calorific value of gas per cub. ft. by calorimeter 
PRPS Nc yeh Rel ORE CINE UAC ohne a ae a Bu: 

. Average higher calorific value of gas per cub. ft. by calorimeter 
(gas dry at 60° and 14-7 Ibs. per sq. in.)....... 62-0 + sete ees Beeb 

Average lower calorific value of gas per cub. ft. by calorimeter (gas 
dry at 60° and 14-7 lbs. per sq. N.)... 2.6... eee eee eee es BAG 3 
Average barometric pressure.......----- 00 eee be eee reece res lbs. sq in. 
Cee SUCtiON at, PEOUUCED 2. aiy)e 4 Miele yt alec at ene csieu= > § ins. of water 
Se MSIELION AG OX MAUSLOE tl oot. As iets Siete eyy a ae sre 8 leben ins. of water 
‘¢ ~ pressure of gas at meter... 2.1... 6. cee eee ee ee ins. of water 

SreamM, WATER, ETc. 

Total steam used in producer during trial...........---..+++++5 Ibs. 
‘’ water used in scrubber and gas washer.........-.----+-++- Ibs. 
‘tar extracted in scrubber and gas washer.........-----+-++> Ibs. 

Average power required to drive exhauster........--+--+++-+-+5 va hdegs 

‘t ia of oS WASHED) dais lear as ataweususe et Ee 
ENGINE. 


Total revolutions during trial (from counter)...........+++++++- 
Average explosions per minute........... 6. sees eee eee teers 


Average effective load on brake............ 6... e serene: Ibs. 

Effective radius of brake wheel. ............. 2 eee eee erences ft. 

Average mean effective pressure from indicator diagrams......... lbs. sq. in. 
Notes. 


1400 
1-4 
13800 
14000 


321080 
103-1 
161-75 
3-836 
70-1 


Fire poked at: 11.00, 11.50 a.m.; 1.20,2.20, 3.50, 4.25, 4.55, 5.15, 5.50, 6.50, 6.55, 7.15, 7.40, 7.50, 9.05, 
10.50, 11.00, 11.30 p.m.; 2.00, 2.50, 3.20, 4.00, 4,30, 4.50, 7.00. 
Refuse removed at: 11.50 a.m.; 2.20 5.15, 6.15, 6.50, 7.15, 8.00, 9.05, 10.50, 11.00, 11.30 p.m.; 1.30, 


4.50, 5.00, 7.00. 

Behaviour of coal: Cakes; fire required a lot of attention. 
Average time between poking: 35 minutes. 

Clinker: Tendency to arch across top. 

Tar: Troublesome. 

State of engine valves at end of trial: Did not need cleaning. 
Valves last cleaned: Feb. 23, 1909. 


ANALYSIS OF Dry COAL. 30. ANnauysis oF Gas BY VOLUME. 
mryarogen. {ai en. 5-2% Carbon dioxide.......... 10:0% 
PATON ay few a oe logs 77-0% Oxy eng iat oe cae be a 0-4% 
PU LEE OP TIME MCE AY Otte yu Nik ae ve eve Carbon monoxide........ 11-8% 
Oxvienurinersae's v0 oe ll ee Hydrogen ictal: 10:5% 
Sulphateney sissies. 3:7% NMethanewerantine oie. a: 3°7% 
Total carbon contained Ethylene eng cia e ss 0:2% 


by dry coal charged 1063-0 lbs. INTECOg Cli acini oie ear 
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REMARKS. 


dirt and tar in it; coal caking on top of fire causing high suction. 


SUMMARY OF RESULTS. 


‘ ToraL QUANTITIES. 
Dry ‘coal:charged during triali.Ge ee ee 


lbs. 
Combustible charged durine}trialiy a ee ee ee lbs. 
Average B.H.P. of engine during trighiny, yee fine 
“ Sindicated H.P. ofengite during trial) eee ee eee HEP’ 
‘“‘ _H.P. taken by exhauster and gas washer................ Eas 
‘““_B.H.P. while gas consumption of engine was taken....... Na bast 
‘“‘ corresponding to total gas produced............ Erk 
(as (a3 (73 (9 6c bc (as and 
available for outside use, allowing for power used............ HOP: 
HourLy QUANTITIES. 
Coal charged per hour) ctu on ete ee ee eae lbs. 
Dry ‘coal’charged: perihour. ye mn Aye ne eee ee lbs. 
Combustible charged! per hours. un ee een eee lbs. 
Coal charged per sq. ft. of fuel bed per hour..................... lbs. 
Dry coal charged per sq. ft. of fuel bed per hour................. Ibs. 
Combustible charged per sq. ft. of fuel bed per hour.............. lbs. 
Coal (as charged) per hour equivalent to power used for auxiliaries lbs. 
Coal (as charged) per hour equivalent to steam used in producer. . Ibs. 
Gas (by meter) supplied by producer per hour.................. cub. ft. 
Gas (dry at 60°and 14-7 lbs. per sq. in.) supplied by producer per 
Hours he ER RO ee Aare ie aid cub. ft. 
Gas (by meter) supplied to engine per hour while gas consumption 
was taken.) hhc) AN eRe ena Nel en aime iy 10, Aneta eg Rae cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 
hour while gas consumption was taken.:................... cubits. 
Calorific value of coal charged per hour........................ B,T.U. 
A “gas produced per hour (lower value)............. phe Ba Oe 
Steam sed. inproducerperihouriaan se ee ee ces Ibs. 
Economic RESULTS. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 
charged. /0) 2 GR ea ee a ee cub. ft 
Gas (dry at 60° and 14-7 Ibs. per sq. in.) produced dry coal charged cub. ft 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of com- 
bustible. charged /)\ 0422.0) Aa NC anny Menai as seh nate ar meat cub. fur 
Gas (dry at 60° and 14-7 lbs. per sq. in.) used per Deb Peperthr. 269 "cman 
ce ¢ (73 6c ‘ ‘ : fh (a cub. ft: 
Steam used in producer per Ib. coal charged.................... Ibs. 
Water used in scrubber and gas washer per Ib. coal charged... ... Ibs. 
Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 
Guede og oh oh De Se ee US dite lbs 
Efficiency of process of gas production and cleaning, based on coal 
charged 9/0005 6. SM ae ee ala er RE ee lel per cent 


and Tor steam used im producer: 1/0) eee eee te 
Thermal efficiency of engine, based on B.H.P................... 
Over all efficiency of producer and engine planet Wr vaste, be 
Calorific value of gas supplied to engine per B.H.P. per hour...... 
eet ay coal charged into producer per B.H.P. per hr... 
Coal as 
charged. 
Pounds per hour charged into producer per B.H.P. 
developed by engines a. 1) 2-21 
Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
suxthartese Ue oe ue Ne iS 2:61 
Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer.... 3-10 


3:06 


This coal is not very satisfactory for producer work, on account of large amounts of 


Com- 
bustible. 


1-94 


Fired 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 38 


Date—March 15 and 16, 1909. Trial Number—34. 
OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


Trometer at beginning of trials. one. oe ghee wee melee eons sete nieie a ns 29°68 inches. 
2 GR Opis WIGTEH LGs2e. ot een yale «ahs fageth ool e w elpiee eis Sim wie)esd eine 297 Tae 
a In)” CRE GYR Sein cere epee eee Bignble TGR cethoia © CG, CHRO C euaipyt Onc ar sieanc Rucgeacac ia PAE fay 8 
Water meter reading at 4 p.m., March 15.........---ee ee ester teers 04420 imperial gallons. 
a ee c ham:, u: LG Re ASAI: Gm Rata cree ees ces west eke te atoms 06228 ¢ “ 
Differencefor 13hours,........-+.50-++s00:: 1,808. 25% “ 
orien ROU UCEE DASO™ abi anes © Giger: Hen yet ee looting bad? Ur hears * 1,080 lbs. 
Average level of coal below top plate GE DEOOUCEr so 5h be es cern nist aes 18 inches. 
TIME 
2.50 a.m., March 15 Tire started with 10 Ibs. of shavings, 40 Ibs. of wood, and 120 lbs. 
of coke. 
a «“  «  Down-draft with fan exhausting directly to atmosphere. 
415)“. © Charged 123 lbs. of coke. 
5el0e Ya 4 75 *~ coal. 
5 AO (73 oe “ “ce (zs 75 (<3 cc 
6.50 (73 6¢ “ (as a9 50 (a9 (79 
7 A5 ce (a9 “ 6c 6 50 (as (79 
Say" «  «  Pown-draft with blower. 
SiGe” s «© Charged 75 lbs. coal. 
Selo “  « Started engine. 
Bane, oS «“  « Commenced trial. 
1Os00% x «  « Pipe near sawdust scrubber cleaned. 
9.40 p.m. «“ « Steam blown through gas-washer. 
p.m., ghe¢g 


Trouble with explosion counter throughout trial. 
8.20 a.m., ‘“ 16 Trial completed. 


RPEriTemOved {rm the Wet SCLUDDEL. «cc er rik nb oe ate tine Sues sie teen dees 122 lbs. 
WP eteemvotl Trout the PIPER MATOURNS, Clr i NF. ie Naa Balen el tg Be Bison ein ele tes NaN S oe” 15, 3 
mVat refuseremoved during the trial... .2. 20... 0h ete eee ee tes eta ee ees ee O28 aes 
A sample of 230 Ibs. of this when dtiediwerhed ioe ieee ye oot ete nena ats 164s 
Mace uneremaved-aiter the trial. .Woser cbs st s.n. ie 2 Pi eae es eee ee yt ee RoR AA fet 2iaee 
A sample of 275 Ibs. of this when dries weimhedau,. oo. anh n ae ) Soe eee’ oe ee ategag rs 12s 


The valves were not cleaned. 


§8—3 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Date—March 15 and 16, 1909. Trial Number—34. 


Note: R. and B. apparatus used. 


Ethy- Carbon Meth- | Hydro- | Nitro- Inflam- 
lene ane gen gen 


Carbon 


Time Dioxide Oxygen 


per cent. | per cent.) per cent.| per cent.) per cent.) per cent.| per cent.| per cent. 


9.00 a.m 8:7 0-6 0-4 9-6 4-6 11-4 64-7 26-0 
10000 Ss Bee LON 1-4 0:4 7-3 3:6 12:8 63-7 24-1 
LD SOQ) eer \ dee 9-1 1-2 0-4 9-3 3:4 9-9 66-2 23°5 
12°00 pte 9-7 1-4 0-3 eck 4-4 10-7 65-8 23° 1 

UDO ee 9-2 1-2 0-3 7-2 5:2 12-7 64-2 25-4 

ae Oe Re: oa!) 0-8 0-5 5:9 5:9 11-0 66-0 23-3 

EE a 14-5 0-9 0-1 8:8 1-6 15:3 58:8 25°8 

4.00 “ 11-7 1-0 0-0 12-8 2:3 13-4 58-8 28-5 

mo? i 11-6 0:7 0-2 12-4 2:0 13-6 59-5 28-2 

Ge20n 17-9 0-7 0:2 13-3 1-6 12-4 59°9 27-5 

i o0me Dei. 0-7 0-1 13-0 2:6 12:8 61-1 28-5 

Dea ie 7:3 0-9 0:0 16-2 2:1 8-0 65-5 26-3 
10.50 “ 8-5 0-5 0-2 9-8 aes 17-2 59-9 31-1 
12.20 a.m 10-0 0:4 0-1 13-7 2:1 10:3 63-4 26-2 

LeoO es 9-3 0-5 0-1 11-4 3°90 10-2 65-0 25-2 
ee i 828 0-4 0-2 ee o:3 10-7 64-9 25°9 

ee) bie 11-7 0:7 0-3 11-7 2:4 14-5 58°7 28-9 

Deeb: 8:8 0-6 0-4 9-4 4-8 16-2 59°8 30°8 

fie: es 11-3 0-5 0-1 12-3 2-4 14-4 09-0 29-2 


Date—March 15 and 16, 1909. 
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OBSERVATIONS OF GAS METER AND B.H.P. 


Trial 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. 
that all the gas is passing to the gas engine. 


Number—34. 


N.B.O. indicates 


| 
| Main Loads on Net Be 
gas Cubic tight and load eee 
Time. meter feet Remarks. slack sides on counter 
readings. in of brake. brake. | Teading 
interval. a Cat BU er ce 
| cub, ft. lbs. | Ibs. Ibe snatt. 
Se Hi OOOO LU Mo mates 5 N.B.O 275 110 165 | 82100 
Dora 2595230 1610 ch 315d 110 [OR tee eames 
A ved 2596780 1550 hs 275 110 TES e 2 bison 
ea 2598480 1700 .4 270 110 LOD RS aun oe 
hes «| 2600320 1840 § 2ID 110 THa ade Rok secrete 
5O7-** 2602040 1720 250 100 L5U2 adhe tap cares 
20a 2603945 1905 + 250 100 Totes pceceae. 
Oiee 2605575 1630 +e 250 100 L500 wv Peres 
20 p.m. 2607155 1580 a 250 100 TES. Vee ater ce 
og. 2608930 Lago ra 2h 110 PGRa 4 Ie ee oes 
2.) ea 26103800 1370 : 275 110 POS as eee gee ae 
S00 3 2611840 1540 e 275 110 LOSE Weer i 
7.) 2613200 1360 ; 275 110 T6500 ase eases 
tO ae 2615040 1840 oie 110 165 24670 
2s ss 2616690 1650 3 275 110 [65 1 eee sce 
5O5. “ 2618530 1840 bees 110 16ay ft eee 
oe 2620425 1895 ; 275 110 hGDa' Ue ere: 
por 2622315 1950 21D 110 PGde 2 ea ae 
Zoe. 2624110 1735 . 21D 110 LGal ie eee 
BOs 2625925 1815 y py 110 LO5a ek 
7d 8 ata 2627920 1995 : ret 110 16a 5) eo eae: 
5@.. “ 2629720 1800 is 275 110 1652 tehar ses 
38 tad 2631690 1970 - 2h 110 ieee ieee tes 
a 3 2633260 1570 a 275 110 LOSGLy eS one 
2a 2635090 1830 . Zep 110 165e Fea ee ee 
5003 2636845 1755 ; 275 110 105. ULES aa ele 
a4 nae 2638565 1720 + payin 110 Nae Be Me hes 
ft a 2640270 1760 : 215 110 1 EWAN ae he ah cok 
ator, 2642130 1860 : 275 110 165 74159 
3 4 ela 2643750 1620 ’ a 110 16dy0P ees ae 
te 2645355 1635 eS agds. 110 16a coe te 
‘oO. 2647150 1765 i 215 110 1Ga aos eae, 
20 a.m. 2648920 1770 es 275 110 LGSset: eee eee 
Ct) 2650440 1520 a Bio 110 Gb at We towr peer 
pets 2652230 1790 . 275 110 Ao eR ee 
ay. % 2653970 1740 a ares 110 Thre os See 
i 2655770 1730 > Bld 110 LED rh Oa tis tr: 
SO“ 2657470 1770 . 275 110 LOD saris ss sek oe 
202 4‘ 2659280 1810 * 210 110 1G5 eee oe: 
noe 2660940 1660 : 275 110 165 69793 
rl) pn 2652500 1560 Ag 215 110 1 Goes wunasaeue > 
So“ 2664200 1700 . 275 110 LGD tore a 
Zi 2665950 1750 v 275 110 1G5-e se ears « 
our? 2666650 1700 ; 275 110 1 Game * Rie Soot: 
Zoe 2669370 1720 ; 275 110 Ta Re Pee eee ea 
De 2670070 1700 i 21d 110 A cae om 
Pah Sie 2672310 2240 ots 275 110 a COMA Shia seas 
5O = 2673440 1630 : 210 110 165 Oia cee 
2 is: 2675460 1520 : 275 110 165 


ise) 
os 


OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 
Date—March 15 and 16, 1909. Trial Number—34. 


Note: Boys Calorimeter used. 


me) Water Temp|| & yo a 
a 2 _ | Deg. Cent. 15's Ao 31 6 x Fatal 
Time uta) 2 & of RI De Time Shad a aie as 
Qe Eo Inlet |Outlet S35 as gs $ Eg 
6 108 OSE! aod | Bo ee atv 
lbs. | lbs 

COG. arms Meds bk GR ee a eater pineay onal: eh eae SO ANG Wl Phe et eee 8.30 a.m 
8.50 59 ed Baio bl 4b. 0 (50, | 250 8 zoe 
9.20 “ BAMIN) Aies sae “8 OOS 175. | 12 Ono 
9.50 “ BAY othe ae 9119755“ | 50 | 475 | 9) 2h" 
10.20 “ ad bumege ers 910.40 “ | 50 | 225 | 9.55 “ 
10.50 “ 56 cake eds iis “4 50 1275 10s 22ee 
11.20p.m....56| | 4- PA 52 6 il 950 0132510 1040 
11.50 “ 56a ei eml ks -0112.30p.m] 50 | 375 | 10.50 “ 
12.20 “ Bd erate | o5 -0| 12.50 50 | 425 111.15 “ 
Pps Une Rested bint alb ie <O110> % | 75" 500 et Some 
TOO) SOS AS aes -1] 2.10 “ | 50 | 550 |12.15p.m 
1250) SORE BS aoe Bees -0| 2.52 “ | 75 | 625 | 1.00 “ 
DOH et Ot eee a iG: OuS.40 AsO erse 4 A epee 
2.50 « eae 6. 5.20. 1 S75 750 al 2 0 ae 
3.20 “« 63 ty ee Be O75) 75 | 995 | 5.20 
3.50 “ ay oa ate gio 1 15g 2875 1° 8.20 8 
4.20 “ B24! wel os: -3) 9.05.“ | 50 | 925-| 8.55 “ 
4:50: 9) 6941 | 6: 51 9.40 “ | BO. 2075 Chine. ee 
BEI. fa Gace teal Ge S010. 18) de S50 11025204) es ee 
5.50 « 63 £105: <6 40.45 ot 50 075 4) eee 
6.20 « 63 aah 16s 3115306) ee 60 de er 
6250) © (EGS el aia ue -4.12.45 a.m.) 50 |1200 |12.45a.m 
pated ae Be a BIL 15 O75 eT O76 at ao 
WEBNS serbrgdaln Ble ylons 4) 2.15 Boaiibe Vepiim sks! 
Bag0) EDR Gn ain ibe OHS 10°. 67) 50 S75 at eae 
B50; ET Gare ies 6 30400 NS 30 AOS ete 
G50 it aw Gee tons age 6.4.95 “i Sp C475 4 4136 
9.50 “ (ai he OP Ba 1820-08 UNI7ee TTBS Otel eames 
10.20 “ Gadde |e -0| 6.45 < 50 11600 | 6.20 “ 
10 50 i 64 v 4. Al P30 150 S850 ail hae 
450 3) G4) Seo a aaiey | 
12.20 a.m 65 nel -7 
12.50 “ 652) cease 0 
1.20 “ 65 ey 0 
DESO eB GEL eae 
DO a a GG = eB | eee 5 
JW Migs GO ae ad 0 
Bee) GGA ken ee ie 
SO ae MR 0 eee a pe 5 
4.20 “ Vie ee ae 0 
Benger GIN RBs 5 
Feo. eee G7: ane ake 0 
Gok PAV By | eo 
6.50 « iG ee ee © 8 
7.20 « GE hee 9 


{ 
| 
| 
| 


od 


OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—March 15 and 16, 1909. Trial Number—34. 
PRES IS RAO ee ae er ae) 
PRESSURE. SUCTION. STEAM 

gb Pea iets Ins. of Water. Ins. of Water. PRESSURE. 

Meter. Exhauster. Ibs. per sq. in. 

Time. eo a rs 
© 2 
5s Os 4 |8 

Ore ww. ° : Q -» . 
poe emer premiere te a laceiih eae hase be 
PSs jt eo pt. bb 80.| 753 © oe © no|Ssl > 
co at Sr Ont ee 2) rat =) cha eee Rh Aa ake 3 
AsIOr Pre a a ere Ss = = me dey i sey ag ‘o) 
8.20 a.m 560 | 60 | 50 G5 299 | 4-4 4-6 87-5 P 468" 1 8p 24 19 
OU wy R205 09. OO TO5t veep Geol Oe. | LOs> ere & a-4y OZ 50 
a2 740 | 60 | 57 T22esed Le oe 1) 16:0 8°91 4a a= br bo 56 
Or 50 * 800 | 61 | 56 135 eer 4e Ges Ob S20 oo 2 Le o0 50 
fon20e 1 780 | 62 | 57 130) 3:3 6-1 6-3) 7833 4 420 Pal 60 Be. 
10.50 “ 800 | 62 | 58 Tet S Feigss ta G27 u LO Depn4-s sole 64 61 
i BP a 820 | 63 | 58 125! 3-5| 6-8} 7-0|10:0| 4-4] 2-2) 40 3H 
£1150 “ 780 | 64 | 60 139 Se) Au h2O) (we Sets leo Oo bilson OU 47 
12.20 pm.| 800 | 65} 61 Tsou cOnte ROon G Ole Ose oe4 2 sen Ol 58 
eee a 740 | 66 | 62 O57 8-8 aL Osu Dats ce (sono 2. Oe COD 62 
ey os 720 | 66 | 65 TOS aso ee ene Ge Ot Oe ort Seah Lede 2OD 52 
te50" f COG O1 1. OD 1A0. | -3-1 | 4290) 5-4 6-7 | 3-4|1-0| 43 40 
Pe Uae 720 | 68 | 65 JAS eo Le Ost Oe © LL? Ash | la Ay 43 
Ss 8 fetes 800 | 68 | 67 141 3-4] 5-8} 6-0] 8-9 3-8 | 1-4 49 46 
a ou SS 790 | 69 | 67 1361 3-3| 5-8/| 6-0| 8-9 Seyi ea Way 53 
a200 * 780 | 69 | 66 {SSE Oe ey Leo re OnaLE- SoA Dctak son. Oo 58 
£220." 760 | 69 | 65 140! 3-5] 6-2) 6-4] 9-1 3a (oles Or ll 66 
Ano)“ 770 | 69 | 66 AOCr seo Dale Genel Ger loll UO; eae 2 lp leoy: 1077266 
Bs20-< 750 | 69 | 65 TAQ MO 2 Dery BO soa SOs) gor oiale2t fh 66 
ous. 800 | 69 | 65 137} -3-9°| - S81 8.3 1 14-0 | 4-1).1-1) 65 61 
G20) 760 | 69 | 64 137 3-3 | 5:9| 6-1 V3 boo Or Or Ae 42 
Geo. 770 | 69 | 65 PS o:O peeks Fes tee Ss Ocitacoul Ossian so 29 
e200. 780 | 70 | 66 725 be Gothia Ook BO) (aed Doorn Oss) n 45 43 
aU s,s 760 | 70 | 67 131 5 4ole 64th 6-6 1), 9-08 oA doll 2), 162 58 
Reon 740 | 69 | 65 131 2 Sale Goo he G4) Sauer de Lola leon & 62 57 
SoU es 720 | 69 | 66 130 | 3-1 Sant Oo it esi k ace Ol Zeon ke at 
920°“ 740 | 70 | 66 POOr oe 45 a-SiO! led je ors: jose) 2 OL 56 
Ora. 750 | 69 | 65 POO haon4a eG Ore Ooo (e922 a 4120) GL 57 
10220. © 760 | 70 | 65 FID Be AA yea te Oo 1 9-2) 4-5 | 2-8 58 54 
£0250 750 | 68.| 65 125.1. °3:4|. 52641 5-8) See | 4a 1-2/9 58 54 
hie. 730 | 68 | 66 19S fe 3-5) Ge bel wib- 1 LOsae| more pee Ol OS 59 
Lie oo * 760 | 67 | 66 193:11°3-5 | 6-8 | Z-0)e10-0)!' 441-37 70 66 
12.20 a.m 720 | 66 | 67 130 Seo) ee oe D5 720 325 1a Siin 63 59 
oe U4” 680 | 66 | 67 FOS Dupe eh 9.) Oe O\baosa lea sao 56 
Peep. 760 | 66 | 67 131 SA eG Gui, 65s | LOsO°) 463 1-5) bo 57 
TeDOS 780 | 65 | 68 130°( 3-4 06-0.) G22 | 9°28. 5-0 6 2°91) 72 69 
wel. * 780 | 66 | 69 129% «3 bal epee 7-25). 10-2 4.8) 2-4. 73 68 
yipo) 720 | 67 | 68 1635) Soule pest O-Orperr- 45 ino 07 bk) <0 67 
2s Uae 760 | 67 | 69 1301) B40 Gra 6 | 829 F-38622) oo 49 
a 760 | 68 | 69 (LOGUE SB ao s0e G22) |. 9-2aier4s 6 ten 40) 58 54 
4.20 780 | 67 | 68 T1308 BrOnlee ote 5-44] 98288 7-0) be 219-62 57 
4.50 ‘ 780 | 67 | 68 130 | 3-4| 6-4] 6-6| 9-9| 4-71 1-6 72 68 
hes 800 | 66 | 68 130-). 3-56 Sel) 7-0. 229-99) 4-00 0-8 63 58 
De OU 790 | 67 | 68 120 [ec ooo oon, 0-7 | 92 | 455 1 2-71, 64 60 
Oizo ao 730 | 67 | 67 129.| 3-0!) 5-21°°5-4'| 11-9) 6-21] 3-6 65 62 
6.50 “ 750 | 67 | 67 129| 3-2| 5-4] 5-6|10-8| 4-2] 1-7 64 61 
Toc Teo ee 68 |) 186.) 3:0} 5-6) 5-8 | 9-8) 3°8 [1-7 62 59 
ROU. a 780 | 66 | 67 139 | 73-2) bade (5-6 [9-61 327) 1-6 58 55 
rater Ue 760 | 65 | 65 132 3-1 6-0 6-2 9-7 3-2 {1-6 60 SP 
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PRODUCER TRIAL No. 34. 


Date—March 15-16, 1909. Producer No. 4, at McGill University. 
Time of lighting up—2.50a.m. Trial commenced 8.20 a.m. March 15; ended 8.20 a.m. 


March 16. 


FUEL. 
1. otal coal Gharged uring trial isa. 35 aie came een ae eens Ibs. 1650 
2.* “Moisture in chal ae -chareedten Geet ice ai env ate vee.) ak eee per cent. 2-2 
3;. Calorific- value ofscoal as charged. perib. Pjimuskn eee co pele ee B.T.U. 13700 
4, i 6hdrye Coal per do, b>. une ico ie Sane ea ae B.T.U. 14010 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 
58-8; volatile matter, 32-5; ash, 6-5; moisture, 2-2........ per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 
67-3;-volatile matter,’ 7) fale -tediies tem ee oe eee Total per cent. 75:0 
7. Average depth of fuel bed (measured from centre of gas outlet)... ins. 42 
GAS. 
8. Total gas produced during trial (from meter readings)........... cub. ft. 81840 
9. Average temperature of gas leaving producer...:............... eG 716 
10. ~ 5 ey Ab THebER. uk: Bae seein eee ee, pen E ob 66-5 
il. Average temperature of air in producer house... ..........2...--. ie 65 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 
(HS GDSCP ved Pot. fauen oN fact ciclo gist smn ae eae eA B.T.U. sitions 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 
(gas.dry at 60? and 14:7 Ibs: per sds inh) ee ee TU eee 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 
dry at 60" and 14-7 -Tbsvper sq: it.) bee cae eee ae ee EUs 110 
14, Average Daronietric pressures: cov tea ge tee ee ee eee Ibs.sqin. 14-56 
15. + eee SULCLIOO: Ab DEGUUCET A, sins che cies ESabeenS aeee Ree eee ee ins. of water 1-8 
16. iley BUCEIOU Hu OR Ushers gure stk tees 7. aN cee ct eee ins. of water 9-3 
LZ, Co Dresshre Of Gasat Dever. iin wet boem Were eee teen ins. of water 4-7 
STEAM, WarTeR, Etc. 
13.> Total-steam: used producer during trial, 22 tyes ole Ibs 2184 
19. ‘* water used in scrubber and gas washer.................... Ibs 39080 
yA0R ‘* tar extracted in scrubber and gas washer.................. Ibs. 137 
21. Average power required to drive exhauster.........,......./... Ea 2-5 
22. bs ;, 3 DAS! Washercio ih. Rea oo eee oe Hee: 1-5 
ENGINE. 
2a. Total revolutions ditrme trigh Gromecounter) a. Gare. fe ae 315220 
24. Averagetexplosions per;minnveys. | skle. See ee ee oe ee 101 
20. Average effective load ony brake... |. £3e ta eee le eee ee Ibs. 163-7 
26. Effective radius of brake wheel................ AS See ae aN es 8 ft. 3-836 
27. Average mean effective pressure from indicator diagrams......... lbs. sq. In. 67-1 
28. Notes. 
Wire poked at: 8.30, 8.45, 9.00, 9.25, 9.55, 10.20, 10.49, 10.50, 11.15, 11.50 a.m.; 12.15, 1.00,1.20, 2.20, 
5.20, 8.20, 8.55 p.m.; 12.45, 1.85, 2.15, 3.40, 4.20, 5.40, 6.20 a.m. 
Refuse removed at:.9.55, 11.15, 11.55 a.m.; 2.50, 5.20, 11.40 p.m.; 1.20, 1.59, 4.20, 5.40, 7.30 a.m. 
Behaviour of coal: Required a good deal of attention. 
Average time between poking: 1 hour. 
Clinker: No record of special clinker difficulties. 
Tar: A good deal produced. 
State of engine valves at end of trial: Did not need cleaning. 
Valves last cleaned: March 9, 1909. 
29, ANALYSIS OF Dry Coat. 30. ANALYSIS OF Gas BY VOLUME. 
iS VOroeen.; . hn. Shee 5-1% Carbon dioxide.......... 10-1% 
COaEponi....6 i loca eae Oo OR OM aae ecm ES. ail bak 0-8% 
INTEROREN 4) (Wek Ae ee Carbon monoxide........ 10-7% 
Oserenay cer. lc NY 70% IOP OCU. ces. | uc oie 12-5% 
VME te tose: weet hs es 1:9% NebnaMG 5 ie a ame Bon 
Total carbon contained [Did ay'd ys eetia aeriet 5 0-2% 


Duration of trial—24 hours. Kind of fuel—No. 38 coal. 
Observers and staff during trial—Cameron, Killam, Gardner. 
Computers—Cameron, Killam. 

Chemists—Campbell, Nicolls, Stansfield. 


SUMMARY OF OBSERVATIONS. 
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REMARKS. 


Required a good deal of attention, giving lots of tar at the wet scrubber and burning 


very quickly; refuse could probably have been fired again; engine ran steadily during 
trial and gave no trouble. Tar washer bearings ran warm. ‘This coal as a whole is not 
very satisfactory for producer work. 


Bom eyvecon| charged Curing trial t. . wads cw dare lalate he ean ws Ibs. 
a eeeGombustiplecharged during trialwes.. 25 oie sa sqen ees cane ee tt Ibs. 
are yetageus. Po engine Curing tralia. oie es so mee hele da eels EE 
34. Se lindicated li barof- enzine during trials oo... oso ee ns H.P. 
35. ‘¢ —H.P. taken by exhauster and gas washer................ FE 
36. ‘‘ _B.H.P. while gas consumption of engine was taken....... EER: 
37. ‘‘ ~ corresponding to total gas produced............ H.P. 
38. (a3 (a3 (a5 6c (79 66 and 

available for outside use, allowing for power used............ ine 

Hour.Ly QUANTITIES. 

POA MCN AL COC Her OUT ro Niet Ses al. 5 Re oa pty pene fee ele eles Ibs. 
PD POO a eNar eed Der NON aL Pu cs. o xi) aca «2a e sce opm eh rat lbs. 
Boer Combpustipie cnareed per NOUrs 2. oat. eee. et yee whe ewes Ibs. 
ee coalcharged per sd. ft, of fuel bed per hour. 23.00. 0. ver ee se Ibs. 
43. Dry coal charged per sq. ft. of fuel bed per hour................. Ibs. 
44, Combustible charged per sq. ft. of fuel bed per hour.............. Ibs. 
45. Coal (as charged) per hour equivalent to power used for auxiliaries Ibs. 
46. Coal (as charged) per hour equivalent to steam used in producer. . Ibs. 
47. Gas (by meter) supplied by producer per hour............. eee cub. ft. 
48. Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer per 

ln Syinn (3 2 Be Ronper et (etry occ ane e Roane ack ey (ee a7 o0 at oe ae rn eub. ft, 
49. Gas (by meter) supplied to engine per hour while gas consumption 

rere bes Ria ease eR eR Ene a Ak ARE we Moh ells Wu wpe soe. wR CH re. 
50. Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken..................55. cub. it. 
Sipemcaloriic value of coal charged per HOUT. | a cn5 ce oe oe os whe wes eu. 
52. ie ‘“‘ gas produced per hour (lower value)............. B.T.U. 
pee ream wsecein producer Der NOUM ts .5.. cai. Sea ee Ss tiers ee lly oe Ibs. 

Economic: RESULTS. 

54. Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 

CIATION 2 eee Sis ues, «4 CWO bake Ay iba Rh) ee Beg aa ae ree ea cub. ft. 
55. Gas (dry at 60° and 14-7 lbs. per sq. in.) produced dry coal charged cub. ft. 
56. Gas (dry at 60° and 14-7 Ibs. per sq. in.) produced per Ib. of com- 

Pete UAC eee ih, Cone oreo ce eee aeons cub. ft. 
57. Gas (dry at 60° and 14-7 Ibs. per sq. in.) used per I.H.P. per hr.... cub. ft. 
58. oh ee f ic Dkita a Gee CHO STG 
59. steam used im producer per lb. coal charged... 0.05 Sc 0e, saves Ibs. 
60.. Water used in scrubber and gas washer per lb. coal charged...... Ibs. 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

ety ee ts Rr Oe eI Ok ha oC gals. ae 4a PANE aly Ps hE Ibs. 
62. Efficiency of process of gas production and cleaning, based on coal 

charged...... Me es A Es Rte tar wep tye per cent. 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 
64. Efficiency of producer plant allowing for power used for auxiliaries 

Brean eleaniiseu mn Producer... os puce ules nee Boe Lee tee per cent. 
65. Thermal efficiency of engine, based on B.H.P................... per cent. 
66. _ Over all efficiency of producer and engine plant.................. per cent. 
67. Calorific value of gas supplied to engine per B.H.P. per hour...... B.T.U. 
68. iw ie coal charged into producer per B.H.P. per hr... B.T.U. 
Coalas Dry 

charged. coal. 

69. Pounds per hour charged into producer per B.H.P. 

GeVelnved Dy SGVING 67) ar octet amine sts ols 2-63 2:57 
70. Pounds per hour charged into producer per B.H.P. avail- 

able for outside use and allowing for power used by 

UDELL PI ae ey os oe ce es dye ergs os eg yee 3-11 3-04 
71. Pounds per hour charged into producer per B.H.P., allow- 

ing for power and also for steam used by producer.... 3:56 3-48 


SUMMARY OF RESULTS. 
ToTAL QUANTITIES. 


é 


bustible. 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 37 
Date—March 11 and 12, 1909. Trial Number—33. 
OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


Barometer at Desimnines Of ptriallc gy.) es essa vee selene ele Bene oats rarer 29° 63 inches. 
a ©7210, 10 pint, aVviarchetl 1 eo 2. ain mar tereeey een ee ens ear re eee 2996 ren 
« end “Of triak ee EE HPS ae Cee ae ee et atta trae eae S020 lee 
Water meter reading abel 0200) patinVParcin lll east ae seinen el mene te ee te en 00434imperial gallons, 
a ae a2 091 000 a.m.) 2 40 12) Vege ee eee Reet te ee ee 03261 = « : 
Differences 1n 42324) MOurse gah eee Payal * 
Brick ‘in. producer baseas if k7 aly Spm sakeaipsssaens Rete Reson tes eoienepe tere ee ep eo 961 lbs. 
Average level of fuel below top plate of producer...........................:- 17 inches. 
4.50 a.m., March 11 Fire started with 10 lbs. shavings, 40 lbs. of wood, 126 Ibs. of coke. 
6.30 “ ««  «  Down-draft with fan exhausting directly to the atmosphere. 
6.45 “ ip “ Charged 104 lbs of coke. 
i ; 30 ia (75 « ce 783 (a5 ce 
SOU aeons, 75 “ coal. 
8 : 30 $6 6 “c (a3 15 (73 (a§ 
9 30 as (a3 “ ce 25 (a9 bs 
Deo ieee a “ ~ Down-draft with blower. 
10.00 “ Ey “ Started engine. 
LOM ON £ “ Started trial. 
10310 ‘‘ 12 Trial finished. 


Explosion counter gave trouble. The gas-washer was not used during this trial, the sawdust scrubber 
being substituted. Tar and dirt in the pipe between the wet scrubber and sawdust scrubber caused a rather 
high suction. The valves were not cleaned during or after the trial. 


Tarremoved- trom. wet Scrubber-aiter Gheserial . cis eis rieeaeiene hei arenes ieee ee ee erence ieee 77 ibs. 
Tar removed from, tar POX ee ae iike Meee be es ts eS eee crn eee a ey oe eee ee 10 = 
Tar LEMO VER; {LOM PIPES, CECA: Boras ce ei eens SS eee een HeM Se Te eatnclee ct et Cae at pe 10 
Weterefuseiremoved during: the stra. 2.0 bo ste «hx sous aeons meee Ween Ne ele te een sitet joe rs oes cts tievtor sits) cular a Pana 260) 3 
‘Avsample of 130 Ibs. of this-when driedaweighed si. para eta cei niet yt ie ete eer ne Siamese 
Wetireluse removedsatter che: trial. aceite. cteletel oo enone tee eee ene eee re HBSKiRe © 


Accamplerot 216 [bsvorthis\ whem aried welche’. oa erielem emeke vere etan ste icietsierar iey tense ere ne nemeee aren 174 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Trial Number—35. 


Date—March 11 and 12, 1909. 


Note: R. and B. apparatus used. 


Carbon 
Dioxide Oxygen 


Time 


per cent. 


per cent. | per cent.| per cent.) per cent.| per cent.| per cent.| per cent. 


latugs Pasa eran s ak Sh ds Oe See =e AI ORO” Ce ae ere, SOC 
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ees ee 


Cea etre eet are Ree iC Ce ee ee Coe at es Ne ee 


Sa Sie ta’ ins wiapeak © es © a 8 as Og LL Sa al Ope Oral aN Pik CS lS Rt teal “ier 


Oe ee Nea eRe Te ne CRS eee Bebe Sy e eee Le ees ines pa Ok Cy She 


| 


Se SS a 


muy a Gear ae ee ae el Oy OT ee ae Sane Om ig eee ee eee 


PEE OT | ae ee aN TNO) EAs ee ic mciate Mee SCY 8 sR ace 


DOCOMO DHAAAWNGDNHHBOMNW©O 
ees we oe Ss ie io Ce oe 


hd ch ated to) mc Sie URE eke 9 LO ete peg or Meno (Se ee 
eS Ft Se She Leg ie kee Sue 08-7 e rem Slams 2 rein ans Same ana 


Ee TR eek) Ce ae A i ae Eee By 9: ate ge Go” 


A Ne) CSO sey F<) Ser Sse 
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OBSERVATIONS OF GAS METER AND B. H. P. 


Date—March 11 and 12, 1909. Trial Number—33. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. indicates 
that all the gas is passing to the gas engine. 


Main Loads on Net ee oS 

gas Cubic tight and load ante 

Time. meter feet Remarks. slack sides on saat a 

readings. in of brake. brakes nee 

cub. ft. Ibs. Ibs. Ibe. s oe eee 

10.10 a.1m ZO L0GS0 vein eee N.B.O. 225 87 138 99470 
LO AO ra eh eNO 2220 1690 " 225 87 133° 9. |e eee 

Oe Soe era 14a 20 1900 si 275 107 168 28265 
TAO ee eo Lose 1750 = 275 107 168. eee 
12210. pane” 2518020 2150 a 275 107 168). go ee ee 
12.40 “ ..)-.2519870 1850 a 275 107 1685 ot 26 eee 
B19 eS cal e252 1880 2010 # 275 107 168 -t-) ap cenoaenes 
hA0n Se eat 2523670 1790 4 275 107 LOB Ok ac ee see 
Dele. et eh eb 2 O60 1890 = 250 95 155 ue Oe 
2h OOS IO 27340 1780 if 250 95 LDO: PN oe aoe 
oalOo 7, Cate 29200 1860 x 250 95 LbO7. “Ae cae 
8,40 S21 2580750 1550 fe 250 95 155) -- eee 
B10 Se 2582400 1650 - 250 95 1000 Th cae oe 
4.40 “ ..| 2534220 1820 as 250 95 155+} ee 
Se10) TOOL Shar 2585980 1760 4 250 95 LBB, 4. cn ee 
0.40 2537600 1690 ‘ 250 95 16h ee 
BO ees ah 2580270 1600 - 250 95 150 ei eee 
6.40 “ ..| 2541060 1790 ‘4 250° 95 DO Ea 2 ee 
AO ey) ot 2H ADR RO 1820 i 250 95 150 has eee 
7.40 “  ..|. 2544730 1850 Pi 250 95 1557 3h... 
LO os hh). 2646500 1770 ve 250 95 L555! 2: oe 
8.40 “3b 2548220 1720 be ~250 95 E55) oo 
DOLD Een 2OOUIAU 1720 i 250 95 1566 as eee 
O40. FT any dooeedO 1300 4 250 95 LOB 3 ieee 
LOA Bo Deh 2bosono 1670 “t 250 95 LSS t Gh Ree 
10.40 “ ..| 2554920 1010 7 250 95 155.) eee 
LPLO eS 8) arcs ooboe 1600 ie 250 95 156.2 ee 
1140 SF ae ae aopelsy 1650 ‘Y 250 95 155.) (Ai ae 
12.10 a.m. ..| 2559960 1600 ry 250 95 15Di2) | ae 
1 40 ne cece Bool DO 1595 ze 250 95 L5OY” ors eee 
Loe ow ie 2563880 1625 : 250 95 150 1) See 
£40 % oo. 2564780 1600 at 250 95 155)" 25 eee 
2 LOo> a aly, aDOO LEO 1390 ra 250 95 155. 7 oe 
BAO aie 256 L000 1600 = 250 95 155)) 1 ees 
3b: 100" oe) 2569225 1455 sg 250 95 1552 eee 
3.40 ‘ ..| 2571060 1835 = 250 95 LBD “aq eee 
ALO Fe see ore T2680 1620 = 250 95 158) aot, See 
AOS 25 T4410 1730 a 250 95 150 Feces eee ¢ 
On a a FO ao 1715 a 250 95 1B De ie ee 
9,40 2 2577650 1525 is 250 95 156° (2 ah eee 
WeLOM Ne cae ee Oo be 1715 fy 250 95 155°) Oh hoe 
6.40 “ ..| 2580940 1575 = 250 95 1555.24.46 
CAO ae ae DO 2O0Se 1745 = 250 95 155°¢ Sia eee . 
P SAQ OS) es}! 2BSAD DS 1870 ti 250 95 155 2 4 ee 
Bi art ol, Do sokOO 1545 e 250 95 155 |. ee 
8.40 “ ..| 2589850 1750 us 250 95 155 > ieee 
ema tet SOO iyg oy 1725 5 250 95 155¢ Sie 
Den eet) pO 225 1650 250 95 155) ees 

BELO a 4 25929860 1635 ‘i 250 95 155 81060 


{ 
| 
| 
| 
| 
| 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 


Date—March 11 and 12, 1909. Trial Number—33. 


Note: Boys Calorimeter used. 


; | Water Temp,| & re = 
a 2 _ | Deg. Cent. [5's he 5 a 
Time [fe|'Sa|—7——leeg|pe| Tm |_b) | 3e 

m°-| 20 Dao =| -65.0 a3 s 9 

ov] ; o,* mas = 

S| Ba. Pict Cute Feel ad Go 1aeie. ee 

Ibs. lbs 

10.10 a.m 55 gz | 7-55 | 14-79) 1600 easier ANG Tae ACE cnc cach Ht Mee ata Ua enaar tect 
10.40 -** 55 2 6-72 | 15:91) 1735 94-6 10.15 ‘“ 50 HON ae ate ae Se 
eee 57 qs | 5:74 | 16-97 1605 | 122-611.05 “ 50 100 tL 05 aim 
11540" 57 az | 5-81 | 14-79 1610 98:4) 19:35. “ 50 150 11.50 
12.10 p.m 58 4 5-93 | 14-01) 1600 | 102-5,12.05 p.m) 25 cto 12.45 p.m 
Torah < 59 4 5-62 | 12-77) 1670 G4 oui 2730. > 50 BO ee one ee 
10% 59 4 574012 13*62) 1810 » 118+1|) £:00 50 DE te el ee ee. 
paoO-¢ 59 +s | 5-75 | 12-39) 1620 | 102-3) 1.30 “ 50 Se, Dae a 
soe UL te 60 az | 5-93 | 138-838} 1785 05-8) 2:10." 50 Oe tos ae ene, 
eats 60 zz | 5-94 | 14-29) 1780 | 101-0) 38.00 “ 50 425 5 ee a ae 
Sete ae: | 6b zz | 6-17 | 16-48) 1770 | 124-0) 3.15 “ 25 rte eal ve eraige, oe Gams 
SrA foe | 62 5 6-35 | 18-52) 1650 O32 7S. 50 1 50 BOO dco. 4 
YN a 63 zz | 6-36 | 18-95) 1665 | 100-3) 4.55 “ 50 PO ks, ack cee 
AvAQs ** 64 4 6-52 | 13-99) 1685 99-0} 5.30 “ 50 GOO eevee es 
Cr as 64 5 6-52 | 14-43) 1745 | 109-4) 6.25 ‘“ 50 BOO. . see Boe. 
eae 6 | 65 4 6-51 | 13-64 1825 | 103-0} 7-380 “ 50 700 Viole 
Celis 165 7s | 6-50 | 13-21) 1600 | 102 B40 2° 50 Woe. . ees 
a a. OD =z | 6-86 | 12-98} 1700 98-81 9.40 “ 50 SO erp Sem ee 
mel Oeste.) 6D yx | 7-08 | 12-53) 1860 96-4, 11.00 “ 50 850 TE 00a 
ee OTR 6G 4 6-60 | 12-08} 1600 | 104-3) 12.00 a.m} 75 925 12.00 a.m 
BL) ee mks “66 4 6-40 | 10-70} 1730 See oe OO ks 75 |1000 tse 1k 
Sets es &..). 66 $ 5-98 | 11-46) 1820 | 129-5) 1.40 “ 50 =|1050 1.00 
G0) 78s 6G.) 4. 7°85 | 12-04. 1700 119 | B30. “17 B0-s\t100 |} 1.40 
Gd, £2) 1-66 4 7-29 | 12-09) 1840 | 105 SOOT 50° 11150 Les 
LOSLO, * 66 3 7-37 | 11-87| 2040 | 109-2) 4.50 “ 50 {1200 ae a 
ye TE OM eo” GATE IO SO ae ahem RR, ag ee 5400 50 11250 ss Moe: 
Theos" 67 az | 6-90 | 16-46, 1600 | 103-8 6.50 “ BO a SOO fs Comme Ma 
1140) tb 67. zz | 6-90 | 15-03) 1760 OF- 3 gaa. & OUT oO Pk ke See 
17sl04a.me...1 67 5 6:87) 1. 16-38! 1600: 2: 220- 3). 8¥30. “ HO AOU ee eee aes 
re SS ae a ay d 4 6-34 | 14-98} 1615 | 110-6 9.30 “ BO eH 4abO 8 pepe aes 
Oi 67 4 6-35 | 15-41) 1730 | 123-4 
Ae oe OF $ 6-61 | 16-03) 1760 | 131-4 
BAO.“ 65 zs | 6-36 | 13-14) 1670 | 107-6 
meat)! °° 65 4 6-58 | 14-67) 1600 | 102-6 
ae 10)‘ 65 4 6-60 | 14-48) 1620 | 101-2 
$.40 ‘“ 65 4 6-68 | 15-62) 1710 | 121-0 
Av1Q) ** 65 4 6-71 | 13-94) 1770 | 102-3 
£ AQ * 65 4 6-78 | 13-63) 1780 96-5 
ne 65 4 6-81 | 14-71) 1800 | 112-6 
540)“ 65 4 6-78 | 14-74| 1805 | 113-7 
aN 65 ~; | 6-67 | 14-08) 1600 | 112-7 
6.40 ‘* 65 3; | 6-65 | 12-97) 1625 97-5 
10) 65 2 6-63 | 17-31} 1660 | 105-5 
a4 65 2 6-52 | 18-67) 1670 | 120-7 
me10. 65 z= | 6-51 | 16-23) 1600 | 105-7 
S40> “ 65 az | 6-50 | 15-89) 1680 | 101-2 
O10: * 65 qs | 6-55 | 14-89) 1770 | 100-3 
oe) 65 4 6-63 | 14-54! 1660 | 103-8 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES 


Date—March 11 and 12, 1909. Trial Nurnber—33. 
PRESSURE. SUCTION. STEAM 
TEMPERATURES. Ins. of Water. Ins. of Water. PRESSURE. 
cal fh PR MN rrorees tae te Te ON 
Meter. Exhauster. Ibs. per sq. in. 
Time. cat by 
oS fk : 

Be |e) gtogh| | gio] Paste Of) se eee 
BE ias| 8) PAs | Ss) Ss peels aes 
BO ioe oes iO = } La Wore) LyePe) f= } 
10.10 a.m 760 | 58 | 56 88 | 3-1 Toone 40. 6:04 3830 (alee 4s 43 
10:40" * 820 | 60 | 58 158. 473-44 (OsS 7 OR FiO) B22 Wale op P47 42 
Ph) tog 910 | 62 | 60 124 ASeOrl 7s Sanaa a eh ty ep aa Cm HN ia 6 | 57 
1124008 840 | 62 | 61 126 | 93-3 |) 6-97 (7.1 Weim ocd (ALES F570 67 
12.10 p.m.| 880} 63 | 62 124 | 3-5!]>6-41, 6:67) 6:7) 3-5) 1-5) 70 65 
{2°40 900 | 64 | 63 12841 tioaa GeO 62s 7eO VAs 1271.60 57 
TELOS eS 890 | 64 | 63 133° 2350 6°5 G7. |e e4e Cee Nate GOO 46 
1740)" 900 | 64 | 62 133.1 BBE Deb R Wee DOSOn Se Ale. Olle 55 
2 LOE 860 | 64 | 63 139 atc} | Dal 6°21} 8208 3-5 11-5). 70 67 
Dee nie 880 | 65 | 63 140 | 13254 -Ge60 SG628h) > Grom 4- 2 222) 365 62 
BELO 930 | 65 | 65 1388 | 3:9} 8-1 8:3 9.9 3°8 | 1-7) 68 65 
3:40 7 820 | 65 | 65 141 3-0 |) 500 05-25) 72651) 3-6 |(2-01 6S 65 
APA ts 910 | 66 | 66 143 | (325-1) 669 66°87); 9°65) 420 128) 55 50 
AAC) oe 900 | 66 | 66 137 3°5 6-7 6:9). 9244) | Ba87) 125) 45 40 
AUR Wheicy 860 | 66 | 66 140 1.:3<491 + 6-07) 26-25) Sea 32 aM eles 39 
5. AO. ** 880 | 68 | 67 138°) 8°55) 6-50) 86:7 0-45) | Sica) Ee 230 yh 
OmlOas: 860 | 68 | 67 LoSch oe: 6%5 0 a7 ae Oe oat.) 32 Oriel eee 2G 22 
6.40 “ 860 | 68 | 67 138 4 8882-1 Oe bt Bhs 7el st Se Otteose. ale) aD 65 
Por 860 | 68 | 67 1386 4 93°65); 6285 2-0 | 986 S25) 41a a7 43 
eAQe os 900 | 70 | 68 182 | 4-0] 6-8 | 7-01 10-0} 4-0| 1-6 52 48 
ee 880 | 70 | 68 128 4 WiSSOR ie ON ie 2e S OsOe) Wetec) eerie | 68 
8.40 “S 850 | 70 | 67 130 3°3 6-9 7-1 7-6 OP 20 leer 69 
9.10 * 880 | 68 | 68 137 |. 3260) FEO 2B 1008 4s Pees GD 56 
9.40 ‘* 850 | 68 | 68 133 | 3:5 |. 650-| 96-2" 9-6] 3-8 7 1-8) 60 57 
1020: 900 | 68 | 69 1804.2 323 joo od mos aoe 3:0 | 1-0} 48 45 
LOAD. Fe 860 | 70 | 68 128} 23633) Gece i S64) Wonk t1eO 3G 47 
tPStOa 870 | 70 | 68 128 | 23251) GeOr iG: 29h B29) S54.) ees 61 
1140: 860 | 70 | 68 128.1 S2GU Pais Oe eae) FL O20 ioe Ou ele lena 41 
12.10 a.m..| 830! 70! 68 125 | 322i oe Osea al aaee Oa) wo. Oh aleOmeeo 36 
12 40nG* 840 | 69 | 67 125 |} 23639 | oe OR ord 9-8) 3-510-8 62 59 
Lite 840 | 69 | 68 129 | 8eQet OS Bele cor DL On (646 2) ee 4) rae 60 
Ala 850 | 69 | 68 130. 16:8°4 1 S78) oe P10) 8:5. 120) 67 64 
vo UO 820 | 69 | 62 133 | °9°8-51) -Os0e 6228 lS 1486 172-6 64 61 
2.40 ‘ 800 | 69 | 67 130 1. 3250 (681 Grist) Lie6)) 4.3: 24 eyrt 68 
Lees 800 | 69 | 66 12731-4733:60)) srl Oot Ler Oli 463 || 23-8) mer 67 
3240) 3 830 | 69 | 67 iow! OMaU ey 5-9 | 11-1 3: 6+ FiO tev) 67 
Me Se 820 | 69 | 68 1345) 234 Fao) G20 Visa 3.6 Rie ers 15 
4 AQ“ 840 | 69 | 68 130 | 3-61] 6-9 7-1; 12-0! 3-6] 1-0} 80 Tt 
ire Kf peatdy 830 | 69 | 67 137 |. 3:3.) O46 elise) 36 abo G3 60 
5 400" 820 | 68 | 66 132 | 3:34) BLS MOvOe Pico!) 3-04) le Ol en 7 68 
Gx Ou 840 | 68 | 66 139) 323°) Bese One lOs Ou e3e8 Thiet e771 67 
6.40 “ 860 | 68 | 66 135 1-38-44 F166 OF Ge E120 3: OF ele oir asS 68 
Oa bale 840 | 68 | 66 131 325) 1) 623. {G2 | 1251) 4-0 101d). 80 Li 
Ve ae 860 | 68 | 66 133-1 3-38) |) 6204622412558 357122) S40 36 
at eg 850 | 68 | 66 131 3°65 eile eteon pleeorl = 460 |i 5tne55 51 
ere a 850 | 68 | 64 130 | 3-6] 6-9| 7-1| 12-9] 4-4] 2-1] 68 64 
prod a 8 leaaa 810 | 68 | 65 131 3°5 | 62) 6-4>)) 12-1 3°88} 1-5} 59 55 
9.40 *“ 760 | 68 | 66 tet 322 | eeoed Nia el lLeo i ofa too: MeO 66 
10.10 ‘“ 780 | 68 | 66 13t 3:4 196-365 -7 1 421 2s tes65 61 


| 
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PRODUCER TRIAL No. 33. 


Date—March 11-12, 1909. Producer No. 4, at McGill University. 
Time of lighting up—4.50 a.m. Trial commenced 10.10 a.m., March 11; ended 


10.10 a.m., March 12. 


Duration of trial—24 hours. Kind of fuel—No. 37 coal. 
Observers and staff during trial—Cameron, Killam, Gardner. 
Computers—Cameron, Killam. 

Chemists—Stansfield, Campbell, Nicolls. 


SUMMARY OF OBSERVATIONS. 


FUEL. 
1) (otal coal charged during trial... 2... 6.515 he ae ees lbs. 145 
2. Moisture in coal as charged.........-. 2s eee eee etree ees per cent. 2-1 
8 (Calorific value of coal as charged, per lb.........----- +++ e eee B.T.U. 12840 
4, ie eC, Sof dry coak peril 1, deer Ue Mey Se ore Bel. Ue 13120 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 
52-6; volatile matter, 34-2; ash, 11-1; qoisture,. 2 ives per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 
47-6; volatile matter, 3-6... 0.8 6. 0 be ea ee eet Total per cent. 51-2 
7. Average depth of fuel bed (measured from centre of gas outlet)... ins. 43 
GAS. 
8. Total gas produced during trial (from meter TOACIO GS) qertcres bs cub. ft. 82330 
9. Average temperature of gas leaving producer........-.++--++++- ats 812 
itNS ee i i Bt neber 4 hie ae ae cee ek nao ae 67 
11. Average temperature of air in producer house........--+-.-+-+-+ ae 66 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 
Che DOSer Ved ye te, ee oh ee Onin ny ate oe, aslo cte ss B.T.U: 105-9 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 
(gas dry at 60° and 14-7 Ibs. per sq. M.)......-6 ++ eee eee Bere 10329 
13b. Average lower calorific value of gas per cub. ft. by calorimeter (gas 
dry at 60° and 14-7 Ibs. per sq. IN.).......6-- 6-00 eee B.T.U. 100-3 
14. Average barometric pressure... ....6-2 240040 net eres b eget ees Ibs.sqin. 14-64 
15. eC ICHION Gio PLOGUCE! = ea.2 as © ha ghee id eo (ave eee ins. of water 1-5 
16. POPP Ra CLION) Ai CXDAUSLETs <. 5450-6 1 thera VF ae Wiper ter pc ae ins. of water 9-9 
bie ieee pressure Of gas at MeELEr 02.0. gees eee ek ee: ins. of water 4-86 
SreaM, WaTER, Erc. 
18. Total steam used in producer during trial............--..+++++- Ibs. 2184 
19. ‘“ water used in scrubber and gas washer...........----+++5: Ibs. 28860 
20). ‘‘ tar extracted in scrubber and gas washer............-----: Ibs. 97 
21. Average power required to drive exhauster..........-.+++++555: pate 2-5 
22 i oh bhi Map WASHER came ine che ites ans Hike — 
ENGINE. 
23. Total revolutions during trial (from counter)..........--++++++- 319120 
O4.. Average explosions per minute...) ....- pees ste 99-7 
D5. Average efiective load on brake... ...2...--- veces tite tts lbs. 156-0 
96. . Effective radius of brake wheel. .........2.. 006-022-222 s escent: fie 3° 836 
27. Average mean effective pressure from indicator diagrams.......-. Ibs.sq.in. 61-57 
28. Notes. 
Fire poked at: 11.05, 11.50 a.m.; 12.45, 3.10, 3.45, 7.30, 11.00 p.m.; 12.00, 12.35, 1001-40), 22305 
SOO LOOM eile 
Refuse removed at: Not recorded. 
Behaviour of coal: Required little attention. 
Average time between poking: 1 hr. 45 min, 
Clinker: No trouble. 
Tar: Some trouble. 
State of engine valves at end of trial: Did not need cleaning. 
Valves last cleaned: March 9, 1909. 
29. ANALYSIS OF Dry Coat. 30. ANALysIs OF GAS BY VOLUME. 
BI Vdrogenvne ways... 4.9% Carbon diomde.. seo oc: 10-8% 
WO ALOT eels rat nal 4s 73°3% Oxygen ote ah tenn ae 0-4% 
IN TETOG CT: Wer Misc ierae 1:2% Carbon monoxide........ 11:9% 
ORV ae te he ifs 7-0% Hydrogen. sa omeess . hap 
SulpbUtaeeeec 2-5% Methane) is eae 2°:7% 
Total carbon contained Tethyletiety = cue < Ss 0-0% 
by dry coal charged 1040-0 Ibs. Wittoges fac 62-8% 


fire. 


seem to be the chief faults of this coal. 
the trial. 


Or Or or 
wn 
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REMARKS. 


This coal seems fairly well suited for producer work, requiring little attention in the 


The gas washer was not run during this trial as the bearings needed repairing. The 
sawdust scrubber was used and apparently worked well. Suction is rather high due to 
tar and dirt in the pipe from the wet scrubber to the sawdust scrubber. The dirt and tar 


SUMMARY OF RESULTS. 
ToTaL QUANTITIES. 


eee eo ewe 


and 

available for outside use, allowing for power used............ HPs 
HOURLY QUANTITIES. 

Coal charged ‘per hours, Wao ice a ee eae, Pere tee ted Ibs 
Dry coal-eharged per hour 3/24). 4 ee ee eee lbs 
Combustible charged per: holirs) 0 a. eee Ibs 
Coal'charged per sq. ft. of fuel bed per hour. 40.) lbs 
Dry coal charged ‘per sq. ft. of fuel'bed per hour..”...72... 20), Ibs 
Combustible charged per sq. ft. of fuel bed per hour.............. lbs 
Coal (as charged) per hour equivalent to power used for auxiliaries lbs 
Coal (as charged) per hour equivalent to steam used in producer. . lbs 
Gas (by meter) supplied by producer per hour.................. lee hes § 

Gas (dry at 60°and 14-7 ibs. per sq. in.) supplied by- producer per 
OUT Aer cue eek are che he ee, SOOO aa SSSI iar tne areas! cub, ft 

Gas (by meter) supplied to engine per hour while gas consumption 
Was Lace oma ie tals Mi Jy a asabta tale ich cad ap Rae Ree er meee eee er ae cub. ft. 

Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 
hour while gas consumption was taken..................... cub. ft 
Calorific value ot coal’ charged per hours...... 000). 2 ee BTU. 
4 ‘“ gas produced per hour (lower value)............. BLU; 
mica used mm: producer per hours) ee ee ee een ee Ibs. 


Economic RESULTS. 


bustible charged 27 50) rat ase eee Gey eee a ee cub. ft 
Gas (dry at 60° and 14-7 Ibs. per sq. in.) used per I.H.P. per hr.... cub. ft 

ée (as 6e 6c (a9 (zi R : ‘ f ce cub. ft 
Steam used in producer per Ib. coal charged.................... lbs 
Water used in scrubber and gas washer per lb. coal charged...... lbs 
Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

CUCed gies Sot, Sk hee eee ee ei lbs 
Efficiency of process of gas production and cleaning, based on coal 

charged oo hie dh vkie es ole hee Gl ee ee Sa A aoe per cent 


and for steam used in producer. -. 4.46) age ee ee ae per cent. 
Thermal efficiency of engine, based on B.H.P................... per cent. 
Over all efficiency of producer and engine planta ey eerie ara: oe per cent. 
Calorific value of gas supplied to engine per B.H.P. per hour...... B.T.U. 


coal charged into producer per B.H.P. per hr... B.T.U. 


Coalas Dry 
charged. coal. 


developed by engme, <.5 0 2.0), See 2-39 2-34 


auxiliaries <4 Re © cat os cue octet ee ae Om es 2-66 2-60 


ing for power and also for steam used by producer.... 3-18 3-11 


The gas enabled the engine to run steadily during 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 12 


Date—March 1 and 2, 1909. Trial Number—30. 
OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


Paeatmeremat bermning Of trial. i. hubs fee ae ois we cle ee PR ae lee a tg we ae 29°97 inches. 
ue 4 ae ee pee ies ily ate SG, AA oe ne eB eed aI a PO DOR Teter 
: t+) PES e SU TH AEN leeeehics scl nde So USES Cals oun CARRE Rapesco SNe si uC ta RMA CPR Oar pe lc oa 29°47 — & 
Water meter reading at ea a.m., March 1 BM et ae MET ote ees Mime eat tie entre eee 90,936 imperial gallons 
«4 CGH a ig Bet eee DETAR A | eo erie ON wuts neg: 93,583“ ‘ 
F iference: imre2d hours). elas ae sree ac 2’ 647 ss 2 

Birrclzin Producer DASE. i Ce Pek ok 6 Meee eg es ee we le he SF eo Oh She hy Sie, 911 lbs. 
Average level of fuel below top plate of producer. ......-........--se0 essere 16 inches. 
TIME. 

2.50 a.m., March 1 Started fire with 10 lbs. of shavings, 40 lbs. of wood, and 160 Ibs. 

. of coke. 
4.inie “ i “ Producer on down-draft with fan exhausting directly to the 
| atmosphere. 

ASU i “charged 84 lbs. of coke. 

5 : 15 as ee F te 84 wi 

6 ; 15 c¢ ce “ cs 4 V5 ‘ 

7 : 30 (as oe oe ce 120 . 

8 ’ 20 ‘¢ a3 “t ce 50 sé 

i A “ Started engine. 

Sse * o “« Trial commenced. 

2200p mM...) “ Steam blown into the gas-washer. 

6 15 ce ia “ ce 66 ee 
if {I ; 45 (a4 (ms “ oe os 66 

Ft 10 a.m (a5 2 ‘é oc (73 

Sables ‘7 “ Trial completed. 

Notes 

Eee a earn eCCRSCPUD NEL nt cme Hes fk Seas ane ois She pd thepdhe lays sofa co waa mlens wie ERLE ns 75 lbs. 
a comes URIDG 07 ORCI a ta gs I IO AOS: A MIC Mi Pa bel Brae ara og) rae Sys 

meveroved €rOm Pipes, tC. ca. nie ee ee ee ee eee le eet ene newer ee aes OMe 
Wet refuse removed from producer during trial..........------ sees eee eee eee eee ee Lome 
When dried this weighed...........-. spin am Fi visas Safoi vrei eS as shy ae cy aw mre 116 
Wet refuse removed at the end of the trial:,......------ +2022. eee e eee eens 1,336 
A sample of 240 lbs. of this when dried weighed.........>..-..-- 0.2... esse eee eee Beh cael 155 


Tho valves did not require cleaning after this trial. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 
Date—March 1 and 2, 1909. Trial Number—30. 


Note: R. and B. apparatus used. 


Ethy- pees Meth- | Hydro- | Nitro- Inflam- 


Time lene ae ane gen gen ee 
per cent. | per cent.) per cent.| per cent.| per cent.| per cent.| per cent.| per cent. 

9.05 a.m 12-3 0-4 0-0 11-2 2°3 12-5 61-3 26:0 
10.00 “ 13-0 0-4 0-2 UG 3°3 12-8 60-7 25:9 
Lt 200% 13-1 0-4 0-0 11-4 3:0 12-7 509-1 27-4 
12.00 noon 13-4 0-4 0-1 Tito 2-6 12-6 59-8 26-4 
1.00 p.m. 12-8 0-4 0-1 10-5 3°0 13-3 09-9 26-9 
2A00. 2° 12-6 0-4 0-0 11-9 2-6 12-0 60-5 26:5 
BOOT: 12-8 0-4 0-0 11-2 2-9 14-2 58:5 28-3 
A O05. ¢* 14-7 0-3 0-0 10-5 2-9 14-9 56-7 28:3 
D200.) * 12-1 0-4 0-2 10-4 3-0 13-0 60-9 26-6 
6.30 “ 13-2 0-3 0-2 10-2 4-1 17-4 54-6 31-9 
S000 af 9-9 0-4 Q-1 13-5 2-9 9-3 63-9 25-8 
DoW e riern 11-2 0-4 0-1 Ib af 3°3 13-6 59-7 28-7 
LAO ge ae 12-9 0-4 0-0 12-3 2°5 14-0 57-9 28-8 
12.30 a.m.. 13-1 0-3 0-1 10-4 3°8 15-3 57-0 29-6 
2.30 ‘ Vis] 0-4 Q-1 11-4 2-9 15-5 58-0 29-9 
4.00 “ 12-8 0-3 0-1 11-8 2°3 14-4 58-4 28-5 
Seale. 12-0 0-3 0-1 10-0 4.2 16-9 56-5 31-2 
OU Ter 11-6 0-5 Q-1 12-3 3°6 12-9 59-0 28-9 
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OBSERVATIONS OF GAS METER. AND B. H. P. 
Date—March 1 and 2, 1909. Trial Number—380. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. indicates 
that all the gas is passing to gas engine. 


Ta: Revo- 
Main Loads on Net . 

gas Cubic tight and load foe 3 

Time meter feet Remarks. slack sides on dad a3 
readings. in of brake. brake dy cae 

interval. era ‘ e 

cub. ft. lbs. Ibs. lbs. euatk 

8.30 a.m. O2OLLO Mss soe ee. N.B.O 250 95 155 38210 
Oe OOK... 2271885 1775 es 250 95 TOD ate Ge ae ee 

Grou 2273830 1945 i 275 115 160 45060 
10.00 ‘ 2275600 1770 . 275 115 L603 3c eae eee 
GS Ohad 2277290 1690 4 275 115 Ba) OPO aa Le 
fe Oo“ 2279015 Li25 2) 275 115 GON 45 eae ee 
le 0 ead 2280475 1460 275 115 160% eons Saar: 
12.00 p.m. 2282320 1845 ¢ 275 115 GOV ie eee 
Too 2284070 1750 if Date 110 165. eal eh eee: 
F005 3% 2285815 1745 a 275 110 1G5E a7 fhe 
Le atre 2287515 1700 4 275 110 16004 aoe 
2 On a 2289245 1730 is 275 110 LG3g Bela seers 

os A tas 2291040 1795 f 275 110 165 78840 
a Oda.“ 2292570 1530 _ 275 110 165 eee 
acoo. 2294280 1710 275 110 LG5n ieee eee 
400“ 2295995 1715 e 2D 110 LGD) ty eA hWo orcas 
4°30. “S 2297960 1965 i 275 110 gay ee oe, | ees 
S000 © 2299485 1525 t 275 110 16534. eee 
[es A aa 2301160 1675 if 25 110 1G5g 4 ers are oaks 
6.00 “ 2302855 1695 s 275 110 1653 42) 2 ere 
Geau <* 2304610 1755 ff 275 110 1653 AS ae 
Ou 2305860 1250 ie 300 118 1820 Tika eee. 
fag * 2307550 1690 <3 300 118 LSB as ee aoe 
S.00e “ 2309250 1700 ‘ 300 118 LSDa a eA, eee oe 
Saag < 2310890 1640 x 300 118 LS20it Vee Ne Re ee 
Oe “4 2312620 1730 re 300 118 BS" BN seme Se Ae 
ooo 2314145 1525 “ 300 118 L827 ek eee? 
1.00 «4 2315785 1640 fy 300 118 UES ae Oe Roan be oh 

Osa, <* 2317605 1820 ff 300 118 182 B23 01 
BieOO rz “ 2319400 1795 ‘4 300 118 PRDe a less oQ eee ae. 
tld oH 2321180 1780 sf 300 ti LSSh steers Aye 
12.00 a.m. 2322935 L755 if 300 Li TSSechs po. ee 
ou: = SODA TOU Wh make be ‘f 300 112 LSS 4 eek eee. 

e000 < 2326220 1440 “f 300 112 188 44000 
lye tea 2327880 1660 G 300 12 TSSk doi fe ee 
e200, \* 2329560 1680 300 112 TSS See ae 
roles! 2321340 1780 f 300 LZ "Ee yay SE Meemaeey Ake 
o200) °* 2332900 1560 s 300 112 Bho te 4 Daal (abe Sian. es 
Bee ©“ 2334680 1780 s 300 112 LSSe Psa Sie ee 
4.00 “ 2336350 1670 ‘t 300 112 [OSs Perea 
et | 2338210 1860 ce 300 112 LSS Ris eo See 
5.00 ‘“ 2339920 1610 MY 300 112 188). 4 ish ee: 
‘etl Dated 2341710 1790 . 300 112 TOS lea Fas eo os 
G:00% 2343040 1330 A 300 112 TSS5 ae, a 
Bou tae 2344750 1710 if 275 105 5 i740 ee ie 
our we 2348150 3400 Uy: 275 105 EZOs Bec tele 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 
Date—March 1 and 2, 1909. Trial Number—380. 


Note: Boys Calorimeter used. 


2 Water Temp || 3 HOS 3 
5 2 ..| Deg. Cents 153 — ae ; 3/18 aan 
Time |p| 92 | o8e| ey eine Bo | 28 
mb eS 2esg| He aa =n) ‘2 
Cs] 3 0 
S [Se | inet [Putters BE] ao 86| & | 8s 
lbs lbs 
8.30a.m...| 54 4 | 5-16 | 12-00) 1720 | 93-1 $300.51) Soules]. soe ee 
OOO SoG 5 | ABA ILA 2 TT SOMO Ol oe et] 2 AE SAS oe tt oo 
9730/9" 56 3 | 4°75 | 10-76) 1800} 85-5 9.45 75 75 9.45am 
10.00 “ 56 3 | 4-59 TL a6Q0 17701), OS Die keene teen te. tte) oa 
tO s30. 57 % | 4-915}, 122080 17407) SOS Geir ol etre. oe. hells oe eee 
LOO. 57 x | 5-00 | 13-13) 1600 | 1038-1) 11.00 BOE RBEEZO LL). oe eee 
1G Bys t Oaoanira G is x4 B10 4) 12 Bei 1 GOON 1202 Sie ae eons 8) eee en tee pore 110A 
12.00 p.m...| 58 & 15°10) T2<POR1 630 40 OT sth) can arete oo erie caret re ee 
126305 es 4 | 5-20 | 13-00) 1620 | 100-1) 12.30 50 | 175 |12.30p.m 
1°00, + 59 4° 4154111 12-64 1610 POOR SON eee un aie Wels st merc cele 
ioe: 60 3 | 5-76 | 13-08 1710 | 99-0 1.20 DOO 2250 Nes ae eee 
BeOUL Es 61 % | 8-10 | 15-38) 1760 | 101-4 2.15 50 | 275 2. Lee 
2.30 “ 62 a 4 Oe M4 12 27a ET OO Odeo ac tle eee sone beh ee 
3:00°"° 63 |} (6e70 01113 +9O1760 + D004.) Soe. ae ee ee ee ce: 
3.30: 7% 63 3 «6©| 6-55 | 14-49} 1710 | 107-5 3.20 50 | 325 3. 20 
4.00 “ 64 # 116851 13 938 6701-593: GL. ee eee ts 
4.30 “ 64 5 | 6-66 | 15-34 1660 | 114-1 4.30 75 | 400 4250 
5.00 * 65 2 16-89 1/113 282) 1870) 1022 Vee el eee ce 
DasOr sss 65 3 | 6-55 | 13-59) 1650} 92-0 5.50 SOM 4500 |... eee 
6.00 “ 65 2 4 CAG N14 SE 1730 || POF. GL. Gaels a kee ol eerie | cee ge 
6.30. 5} 65 3 | 7-39 | 16-63) 1780 | 130-3 6.25 7D 0b 526 G6; 200m 
Te0U SCE 65 te | 6-805) 1882701715 1 104-8)2 eek 20a pore One) en ee 
Tea0ar. 65 qe | Or O87 112 ATOR 1716. | 09s Si ec BAEC Ne Hone nee ae 8.05 ‘“ 
Se OOP 65 vz | 6-46 | 14-48} 1650 | 90-0 8.05 SOY O75. Neo Cee 
Brs0e oc she bo zqz | 6-69 | 14-23) 1820 | 93-2 8.45 40.9 6001" neha 
9.00 “ 65 q | 6-714 16458 1620 1118-0) Pee Se ee ee 
9.30. 65 tz | 6-60 | 14-95) 1690 | 95-7 9.45 50 | 700 9-300 
10.00 “ 65 4) O57 3) (15°73) 1645 4 119-41) eS ae ee 
10.30 “ 65 zz | 6-86 | 15-68) 1780 | 106-6 10.30 500 1750" 1... 5 on eee 
11.00 “ 65 tr || 6835] | 14487) 1830. 1409: Si eek, inne eee oe 
i on v3 a 3 6-90 | 14-18) 1600 | 92-3) 11.30 50 | 800 | 11.30 “ 
a.m , a Are Pmerias Cee man Cotte ib og. se remit oP wikaee Wi 
12730. * 65 z | 6-49 | 16-59) 1600 | 121-7| 12.20 75 | 875 | 12.20a.m, 
1.00: << 65 % | 6-90 |)14%33) 1740.4 TO2< S| ntact) lie eae ote 
jt ya 65 4 | 6-40 | 13-90) 1750 | 103-9 1.40 BOSS | O25 i] hina ae 
2.00. ‘ 63 4 | 5 7071 138208 18207)" 106 <2) eee ech ss ones ete eee 
2.30.“ 63 3 | 5-82 | 13-58) 1870 | 115-0 2.30 SOLS MOT Sr aca ee 
3.00 62 gq. | Oe (6 Alo AP6i  TS40 gO Oe ere ns ie ak Sear eee te 3.00: 
3.30 “ 64 vy | 6-44 | 18-70) 1600 | 110-5 3.20 BOUNTOZS estes: ames 
4.00 “ 65 ay | 6825471400) 162071) 99 <0 aeeed: oH Knee teeke alec coe 
4.30 “ 65 fz | 7-18 | 14-79) 1660 | 116-4 4.20 SOOUTO7 5! | 1.2. eee 
SEOOs Ss 66 Py |) 6974 1401) 1600 TOT. Or eer a Ree eee ee 
5.30 “ 66 gz | 7-15 | 17-00) 1600 | 149-7 5.20 75 {1150 5.20 © 
Ge 00) 66 fe. 1:59.60) (15248 1600 fel 102i ose ele ash te oe 
6.30 “ 67 tz | 7-45 | 14-38) 1640 | 103-2 6.30 50 {1200 6.30 ‘ 
(Sao ry 63 ve |S? 741512 OR 173051 103 Ol Rea A cde se ee 


Date—March 1 and 2, 1909. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 
; Trial Number—30. 


DOOMMBDOUNOEPEWWNN HH 


Time. 


| 


TEMPERATURES. 
Aue 

gs 
by OR 
sé ias| 2) 3 
Se ase | Se 
MO 10 tone 
700) |-5€ 4.00 140 
Bi ea Ot 144 
800 | 58 | 60 155 
790 | 59 | 60 118 
770 | 60 | 61 138 
770 | 60 | 62 435 
760 | 60 | 638 134 
740 | 60 | 62 131 
790 | 62 | 638 129 
770 | 62 | 62 135 
790 | 62 | 64} 126 
750 | 63 | 65 138 
750 | 64 | 67 140 
780 | 68 | 68 142 
760 | 68 | 67 140 
760 | 68 | 68 140 
810 | 67 | 68 138 
770 | 67 | 68 143 
730 | 66 | 67 142 
730 | 66 | 66 135 
750 | 66 | 68 140 
700 | 68 | 68 133 
720 | 68 | 67 138 
730 | 67 | 66 139 
730 | 66 | 66 147 
770 1°65 -- 67 140 
750 | 64 | 66 145 
830 | 64 ) 65 137 
800 | 64 | 66 138 
800 | 64 | 66 140 
820 | 64 | 66 137 
820 | 68 | 66 133 
790 | 67 | 65 135 
780 | 67 | 64 133 
780 | 66 | 63 134 
800 | 66 | 62 134 
790 | 63 | 62 loo 
800 | 62 | 62 134 
780 | 62 | 66 130 
800 | 62 | 68 134 
800 | 68 | 68 138 
1801-70) 70 140 
780 | 70 | 70 141 
Lat, FOOTE O 143 
770 | 68 | 70 139 
770 | 69 | 70 140 
780 | 64 | 62 13! 
780 | 63 | 62 133 
CSO 71G2st Ge 134 


PRESSURE. 


Ins. of Water. 


Meter. 


Outlet. 


WW WWW WW WWW WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWNWwWwWwWWwWd 


Sd OU OU GUD OUD DD OVO BE CLOUD OLOT OTRO CID CTH WDD TUE BWW CTO BR BR OVOTW WNW OUNT OUR BR SINT 


Inlet. 


OU OU STD DMN DDD DADADD|AD DADA’ SA AAD ADAADAA AAA ADHD NA OID ND HD GS MII 


TNO OH AD BON WOSWOMNHOROSSCORSAHOCOHWRHOORARTORDWWUADHAORAE 


SUCTION. 
Ins. of Water. 


Exhauster. 


Outlet. 


OO OR AST STATO SIT ID OO DOOD OBDUIDAINNAABABVAAAABABDANBWAUBWUAWUINABABWING 


OOTNHNORHEWNROINNENNWNORP EN RH WDWNNERDONAWDANINMOOONSNWDAO NA 


—_ 
MMWMDDODONOMMOONWINNNWWOON 


Inlet. 


OO WMONANNRAWNNNARAAOWDANATDMDNADOON 


DERODOMDUNDWOWNONNNORP OCOR MOR UWODOONTUROOUUNDOAFAONOOM 


Gas Washer 
Inlet. 


00 00 ATO 6 OD AT 00 SINT OS NI ST ST SID INI BH NID NI NI ODD || COGN DH DOLD WH GID CO ND SH CO WH OE 
ND O OTE CUO RON OU ON OTO OT EB WN TIN DO MWNOAUNNWOATNEN EE ODOANENH OWS OU OVO OM 


Producer 
Outlet. 


DOH OOOH OC CO COCO CO OOH OR HBR HB BP HEN OOH HOOR RR OOOO OOOCOOCOoOrFS 


OCONNNRKONENOOEPENE POD HE OS 


ODOOWOONS& 


STEAM 
PRESSURE. 


lbs. per sq. in. 
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PRODUCER TRIAL No. 30. 


Date—March 1-2, 1909. Producer No. 4, at McGill University. 
Time of lighting up—2.50 a.m. Trial commenced 8.30a.m., March 1; ended 8.30a.m., 


March 2. 


Duration of trial—24 hours. Kind of fuel—No. 12 coal. 
Observers and staff during trial—Cameron, Killam, Gardner. 
Computers—Cameron, Killam. 

Chemists—Campbell, Nicolls, Stansfield. 


SUMMARY OF OBSERVATIONS. 


FUEL. 
1.\fotal coal-eharged during trialies. sce wernt ohne ne ee lbs. 1200 
2. Moisture intcoalas charged,2 ante aan aes See eee per cent. 3-6 
a: Calorie value ol<codltasicharged perdb  .i)29s sao te ee eens B.T.U. 138180 
4, Ff (enol drvacoal per lb2. kee es Se ne ae eee BrlsU.” “313630 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 
53-2; volatile matter, 35-4; ash, 7-8; moisture, 3-6 ....... per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 
45-0: volatile anattery cz occa serie tee eee eee cle Total per cent. 52-2 
i,” Average depth of fuel bed (measured from centre of gas outlet)... ins. 43-7 
GAS. 
8. Total gas produced during trial (from meter readings)........... cub. ft.- 81320 
9. Average temperature of gas leaving producersy . . deel 2s). ee: tH 732 

10. AL MNCLer ey Chins ak elke aa eee °F. 64-5 

11. Average temperature of air in producer house.................. eS © bo80 

12a. Average higher calorific value of gas per cub. ft. by calorimeter 
(as “observed) <2 case cine hc ee ae, eee ee ee ee B.T!U. 20557 

12b. Average higher calorific value of gas per cub. ft. by calorimeter 
(gasdry at.60? and44-7 [baoper sq aii s5.44 ar. eee ee B-T.Us~ 103a5 

13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 
dry at G0" arid 14-7) Ibs. perisq. ins) pee «thoes ee BUT. US = ae0 

146 Averaveibarometric pressure). 6 poll. peas eee, a te Ibs.sqin. 14-58 

15: wy eBUCHION: ab, producers me ts zack coe 5.7 ee eee ins. of water 0-85 

16. Smosuchonrat exhavsterdgic. Lveeens. seme a ei Senne ate ins. of water 7°8 

AW ( ‘heh spressure-ol Pas Ab MELE. a ytrakih. Peete. bees, aimee ins. of water 4-9 

STEAM, WatTER, Ec. 

18. Total steam used in producer during CTIS LE ote 0) ee coe, eens lbs. 2220 

19. ‘‘ water used in scrubber and gas washer.................... Ibs. 36020 

20. ‘‘ tar extracted in scrubber and gas washer..............,... lbs. 83 

21. Aver age power required to. drive exhaustetay seit i.e. one HEP. 2-5 

22) pas washefa..9 .-)apth Wate iy eee H.P. 1-5 

ENGINE. 

23. Total revolutions during trial (from counter)................... 321700 

24,0 Averace explosions per minute.) 047) 4 Pee een ee 103-6 

20. AVverareettective oad on, brake... ers, joa eee ee Ibs. 174-2 

26.) Hitlectiye radius’ ot brake wheels 9 tu. mee © pee ee ft. 37836 

27. Average mean effective pressure from indicator diagrams......... Ibs. sq. in 70-3 

28. Notes. 

ap Fire poked at: 9.45, 11.00 a.m.; 12.30, 2.15, 3.20, 4.25, 6.25, 8.05, 9.30, 11.30 p.m.;12.20, 3.00, 5.20, 

‘ a.m. ‘ 
Refuse removed at: 9.45 a.m.; 4.25, 6.05, 7.30, 9.30 p.m.; 12.20, 2.15, 3.20, 4.50, 5.20, 6.30 a.m. 
Behaviour of coal: Works well. 
Average time between poking: 1 hour and 43 minutes. 
Clinker: No record of any difficulty due to clinker. 
Tar: Fairly large amount removed from wet scrubber. 
State of engine valves at end of trial: Did not need cleaning. 
Valves last cleaned: Feb. 28, 1909. 

29. ANALYSIS OF Dry Coat. 30. ANALYSIS OF GAs BY VOLUME. 
Hydrogen 2 5-1% Carbon dioxide.......... 12°5% 
Carbone 2 Save ciate ea 4 Oo, Oxygen... Pace os 0-4% 
Nitroreneieas jie 1-4% Carbon monoxide........ 11-2% 
OXV PEN. /2 dee ae ee 9-4% Hydrogen?: 2.4; Sea. 13-7% 
GL PWUT cr crete ae ee 2-5% Methane Sis, 220.5 Lee 3°1% 
Total carbon contained Lithyleneri?.. coe ee 0-1% 


by dry coal charged 865-0 lbs. INTEBOSEN 3 6/0. ae ee 59-0% 
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REMARKS. 


value. Suction of producer very low. Engine ran steadily during the trial. 


SUMMARY OF RESULTS. 


TOTAL QUANTITIES. 


Dry-coal charged duringitriale.. . 20s. rhe ees oe ne eee lbs. 
Combustibie charged during trialc? ...255 su. ries os Folds le oe lbs. 
Average B.H.P. of engine during trial......................+.- TE 
‘¢ indicated H.P. of engine during trial................... HPs 
‘¢ HP. taken by exhauster and gas washer................ HR: 
‘ B.H.P. while gas consumption of engine was taken....... HPs 
4 “corresponding to total gas produced............ ECP: 
(a9 (9 (a3 6c iz 6e and 
available for outside use, allowing for power used............ ies 
HovuRLY QUANTITIES. 
Ber MOREA TPE CDCl OUD Ter ase: 2 ic Feng eel snly ohne e'e ale aleiaie piers a te lbs. 
etaconl Charged Her NOUl fe cs.) acne se wee nas cei et eee es: Ibs. 
emnnustibic CHATeCOSNel NOU. avitr eas «fe deriletes sae sere ee a eet lbs. 
foal charged:per sq, it. of fuel bed per hour: 2. ..300..2.06i5 bes lbs. 
Dry coal charged per sq. ft. of fuel bed per hour................. Ibs. 
Combustible charged per sq. ft. of fuel bed per hour.............. lbs. 
Coal (as charged) per hour equivalent to power used for auxiliaries Ibs. 
Coal (as charged) per hour equivalent to steam used in producer. . lbs. 
Gas (by meter) supplied by producer per hour.................. cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer 
“Oe LOE Loe ee te 8 CO OR a eee ee cub. it; 
Gas (by meter) supplied to engine per hour while gas consumption 
ream COT eae eee VR Sir NP oe) oats nt alisnttn Gone aartcagend 20 aha « cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 
hour while gas consumption was taken.............-..0000- cub. ft. 
@alontic value of coal charged per hour: .. 02.05. see ree oes Belew: 
4 ‘¢ gas produced per hour (lower value)............. Bese 
Se ammlisedun, PrOCUCET Per MOUL jciare «seh < .s0tci sieve xiv nee ego lbs. 
Economic RESULTS. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 
eC ee Oe eee ra eel ee ha teye Be) Mat, Ge Oke SoS aad oe cub. ft. 


Gas (dry at 60° and 14:7 lbs. per sq. in.) produced dry coal charged cub. ft. 


Gas (dry at 60° and 14-7 Ibs. per sq. in.) produced per lb. of com- 


Pyest cn leoe Were OC were ete rnc ciate w) Sern athe tis AULA Presereae Y cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) used per I.H.P. per hr.... cub. it. 

cc iss (5 73 (a5 3 B.H.P. “cc «es cub. he 
Steam used in producer per Ib. coal charged................044- lbs. 
Water used in scrubber and gas washer per lb. coal charged...... lbs. 
Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 


GLC Ort ee ec Nati Gog ws Fe one ooh lbs. 


Efficiency of process of gas production and cleaning, based on coal 


SENET aah Ana on fie Ei ap catty Bl cl geal cM ar iM Wry en eR a RO per cent. 
Efficiency of producer plant allowing for power used for auxiliaries per cent. 


Efficiency of producer plant allowing for power used for auxiliaries 


BP OPVOE Eee MUSE 1 POUUCEE <0 oust flop ohio sna a dae eben per cent. 
Thermal efficiency of engine, based on B.H.P............-.-2--- per cent. 
Over all efficiency of producer and engine plant...............--- per cent. 


Calorific value of gas supplied to engine per B.H.P. per hour...... 
ce 6c 


coal charged into producer per B.H.P. per hr... isd ENO 


Coalas Dry 

charged. coal. 
Pounds per hour charged into producer per B.H.P. 

Perec mee ING teins eisai apes 5 + 955 1-76 1-69 
Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 


BUNS Gsey eM eos |e oases 6 ales Os aes ce as 2-05 1-97 
Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer.... 2-53 2-44 


This coal works very well, giving off a gas of uniform though not of high calorific 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 15 
Date—January 17 and 18, 1909. Trial Number—21. 
OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


Barometer Ane PSCaTN UAE GC Tel ney Aamo daOBOUN Bun. O St CSD OOOO Op mote on piion Samo e 30° 11linches. 
MONA OL LEIA ees oc ener e he ete erase: ores c5i5, chu state SSM a eer b/T wi gue foots ekec hE: Beers O12 Onan 
Water meter reading at 9 a.m., January 17.......... ARERR ROC eT i OE 60,685 imperial gallons. 
“ a 8 a.m., Ls US re haieics sie wscnaucrete ate aimee ckaie clessvereivha cretels 63,536 
Difference wilco. NOULS 4 ae eee eel te Ppteviyil c: 
NARICSIT SPLOGUCEE DASC emt rites sietciciet sty ctercisilenshetctels) ats mic ratte ci ctetiaie wie ataceters overefal ces 1,000 Ibs. 
Average level of coal below top plate of producer.............cceeececcsceeeee 22 inches. 
TIME | 
3.00 a.m., Jan. 17 Fire started with 30 lbs. of shavings, 40 lbs. of wood, 1380 lbs. of 
coke. 
S2000 eo “«  —® . Charged 125 Ibs. of coal. 
6 2 00 (79 a3 “ “ 75 “ 
Ge O00e «~~ Down-draft with fan exhausting directly to atmosphere. 
700. «© Charged 75 Ibs. of coal. 
a : 35 ce 73 “ “ 50 “ 
8 30 a3 (a9 “ “ 75 « 
Seale ‘f «¢  &  Down-draft with blower. 
S235 |S (© Started the engine. 
Se ea “¢ “Trial commenced. 
6.25pm. ‘ “ Gas diverted through the sawdust scrubber, while the gas-washer 
was being cleaned out with steam. 
Lime « — Gas-washer blown out with steam. 
Crap acm. “18 - ae 
7 F 00 ifs (a3 “ (a3 6c ‘ec 
i oS = Trial finished. 


At the end of the trial the gas washer was found to be full of tar and the inlet pipe to the wet scrubber was 
somewhat clogged. The gas-washer was run at about 1,900 revolutions per minute during this trial, an in- 
crease in speed of 300 revolutions per minute above that of the previous trials. 


Parsromovied rome henwebasCrubbereamices a neh peemaeescilcraleie Sietakole, eile ofa. c al’s wdereiel vale g @rateove everels 63 lbs. 
MT ereIMOV.EC LOM tHe As Waslelewe tein s ot cisici cs Sraby ncie croreertasie esis ial ele siniprera ge ses aa wie.iehe 

1042 lbs. of wet refuse removed from the producer during the trial. 

COM DaTOL Ghisnwhoenscdriediwelohec meta cies cai v1 cteceiorthcie eo acreicisi«: sae ai al ovetetters eleselere 6s: vets ee 152% * 
1144 lbs. of wet refuse removed after the trial 

UGMDSmOr HhISau eld TICU AWielONCCI ruc ais ceecicate eo ccleetele Micieiens. © v sie csi's ale eiations ec oils) sielee e vie ce 153 . 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Date—January 17 and 18, 1909. Trial Number—21. 


. 


Note: R. and B. apparatus used. 


l ; 

Carbon au Inflam- 
Carbon E Ethy- Meth- | Hydro- | Nitro- 

Time Dioxide | OxY8e" lene Rae ane gen gen eee 

per cent. per cent.! per cent. per cent.| per cent./ per cent.| per cent. per cent. 
9710 a.m... 2/2 10-1 0-9 0-1 10-1 3:6 ae 69-5 19-5 
LOS LOG | oe at ert 0-5 0-4 11-9 1-8 8-7 66-6 22-8 
PTT Oakes eee rere 0-4 0-0 S27 2-2 10-3 62-6 26-2 
12.00 noon. 9-1 0-8 0-0 14-2 30 6-9 66-0 24-] 
1.00 p.m lis 0-6 0-6 12-0 a5 8§:°8 63-0 24-9 
Zee a 8-9 0-4 0-3 4 2:6 8-2 65-0 25-7 
a2 00%. 9-9 0-5 1-0 13-0 ooo 8-1 65-3 24-3 
4°00 ° * 10-2 1-1 0-2 1-3 3-5 lies 62-3 26:4 
ae Ol 9-9 0-7 0-5 11-4 lag 13-0 Gare. 26-2 
GOs se" 10-0 0-8 0-2 13cm 2-6 9-3 63-4 25-8 
CUR. 9-2 0-9 0-3 Lona 1-8 6-9 67-4 22-5 
oA Te loro 0-9 0-3 11-0 2-6 the? 06-5 29-1 
OOO 13-1 0-5 0-2 11-6 ED. L135 60-9 Bors 
LODO en ssa? 0-7 Q-1 10-5 2:6 13-1 58-8 26:3 
LT 00 ehh a OS 0-9 0-7 LD 6-1 18-3 B2-0 36-3 
12.00 midnight} 10-0 0-8 0-5 10-9 3-1 12-9 61-8 Zee 
1-00 Smee ee LOS 0-8 0-4 12-0 3-5 Tad 61-9 27-0 
DIU Ga. teeta eek 1. Levey 0-9 0-3 11-8 3-0 10-0 62-7 ATOR | 
BAUR ek. eet ELE) 0-4 0-3 12-8 Dey 13-6 60-2 29-4 
A OO ce ee eee aor al aes 0-8 0-5 12:1 4-4 10-4 60-0 27-4 
DU fae te ate ce 1-0 0-5 AE Mess Pa 12-8 60-4 26-7 
COU ars ee 2h ah Le) 0-9 0-5 10-8 3°4 13-1 09-4 27-8 
COO Oe Fee eet Dass 0-9 0-3 10-1 Dai 11-6 61-9 24-5 
yal Uneatietsnots i UNE {eh 1-0 0-3 10-1 OM | 14 58-8 26-7 


| 
| 
| 
| 
} 
| 
| 
| 
| 
| 
| 
| 
| 
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OBSERVATIONS OF GAS METER AND B. H. P. 


Date—January 17 and 18, 1909. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. 


that all the gas is passing to the gas engine. 


Trial Number—21. 


N.B.O. indicates 


COTCONINIOD OTR WNW Rr 


Time. 


Main 
gas 
meter 
readings. 


cub. ft. 


1548610 
1550126 
1551985 
1553830 
1555540 
1557260 


1560800 
1562600 
1564670 
1566290 
1568090 
1570890 
1571360 
1573140 
1574870 
1576365 
1578150 
1579980 
1581490 
1583270 
1585050 
1586520 
1587890 
1589360 
1590890 
1592455 
1594010 
1595580 
1597160 
1598460 
1599980 
1601450 
1603000 
1604680 
1606320 
1607720 
1609120 
1611940 
1614870 
1619090 
1620500 
1622030 
1623550 
1625260 


Cubic 
feet 
in 
interval. 


Remarks. 


Sy Pilieiichieuel av aliaits 00 ete lie, eo e tan eet aie] eo) 6 We (o 6: te 7816 


Loads on 
tight and 
slack sides 
of brake. 
lbs. Ibs. 
275 88 
275 88 
win 88 
21D 88 
275 88 
215 88 
300 105 
300 105 
2ios 95 
PES 95 
275 95 
TA 95 
275 95 
275 95 
210 95 
215 95 
275 95 
2719 95 
21D 95 
275 95 
Ue es 95 
275 95 
Fae bh 98 
Diz 98 
oie 98 
272 98 
tate 98 
DA ie 98 
2be, 98 
YY 98 
250 73 
250 is 
250 La 
200 52 
200 LWA 
250 65 
250 65 
250 65 
250 65 
250 65 
250 65 
250 65 
250 65 
250 65 
250 65 


Net 
load 


re) 
brake. 


Revo- 
lutions 
counter 
reading 
on side 

shaft. 
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eo. 8 6 ee) 01 ete 
Char en nt Ts 
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see ee we we we 
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oe Biles ‘ener vce 
erie. 6) 67 c2meewe 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED 


Date—January 17 and 18, 1909. 


Note: Boys Calorimeter used. 


Trial Number—21. 


Ma | bas Water Temp|| & mas 3 
a 2 Deg. Cent. |S‘ Ae 3} 8 Abie 
: ; Bt hx 3 
Time a oe Ee epee Time San ele o 80 

Oe | BS eal) ee a idee Was 

2 6,8) As oya| ° =| 

§ | By | inlet Outlet 5 ee] ad Come ai 

lbs. lbs. 

8.45 a:m...| 45 4 4-42 | 14-77} 1760 | 145-0! 8.50a.m.) 50 O0:, lea eee 
Ooty es 46 3 4-77. | 12°60) 1720") 114-7)" 9.25. & 50 100 9.25 a.m 
O24) 5% 46 3 451003) F12<61) 21660 Wado aie ee See]. eal a 
107153" 4) AG 3 3-70 | 11-02) 1905 | 110-4,10.05 “« 50 150. i ee 
10 245, 0 aa 47 5 3°75 | 12-07} 1880 | 128-9) 10.40 “ 50 2002 804 
Tied 48 AG Ode (Lie 1S 1600 4132S hieio 50 200. |\o. Soa 
1a PADS ela ass is 3°60 1) LLOD 1710 ds TG ine eeee on eee ee iar 
12.15 p.m 48 ie 3°80 | 10-36) 1900 | 118-5) 12.00 p.m. 50 SOOT) i eyo eee 
12-45. 37 49 te 3°93 9-87) 1935 | 103-712 245. =" 50 BOUsas A. ees 
PR ST SC | 4 3°99 | 13-35) 1090 | 125-3! 1.20 <“ 50 400) \\ ee eee 
Lape 51 4 4.16 | 11-74 1750 | 105-0) 1.50 “ 50 450 2 eee 
DAL ys PERE 4 4+40°):12-25) 18800) iB Ce ee) ole ie | 
DeADe sat eos 5 4-49 | 18-95) 1815 | 135-3) 2.40 “ 50 DOO ae 
Sig es rar 53 i 4-66 | 18-17; 1600 | 129-4) 3.10 “ 50 000>|. .. a 
Saye as 54 pr 4-51 | 18-77; 1660 | 114-5) 3.35 “ 50 GOON) 3 )-oe eee 
Ae te 54 4 A FO 17122512000 1212553 4 Oe 50 650.2. eee 
A Ab) 55 ia 4-64 | 12-40) 1680 | 123-9) 4.40 “ 50 WOON bee 
One ck 54 is 4-22 | 10-89} 1765 | 112-0) 5.25 “ 50 750 | 5.15 p.m 
jee 54 Ts 4-42 | 11-27) 1760 | 114-6 5.55 “ 50 S00 4s. foc oe 
6.15 : 54 is 4-45 | 11-30) 1810 | 117-8 6-35 “ 50 Sb0%| 5 4 eee 
BiB Aan, CHER Re A Rd eet ee Te ie | a (CA 
TeLON oo Tr 4-40 | 12-75) 1770 | 140-5) 7.15 “ iS 025") LOS 
League 55 > 4-49 | 12-57) 1755 | 1385-0). 7.40 “ 50 OTD 4 2c ee 
pee Lay hes 55 Ta 4-21 |} 12-41) 1745, | 136-0) 8710.“ 50 L025 408 ee 
Sp 40n a: 55 Ts 4-04 4° 1173-1700 1) 1240) es. oe en ess ee 
Selaiy 55 is AnST VO1L2-48) T7650 151342 7h ae eo ee eee 
9.45. * 55 <5 A101) bl 27) :4745") 119-0 ee, ee ee 
14 Oa sy 55 re 4-18 | 11-46 1755 | 121-5) 10.10 “ | 100 1125 4. eee 
MO ea 55 <5 40154) 11-7 0654 E2608) eee aye ee eeene ene lin 10. 
ile Geka peace 55 5 4-15671) 11°74 1955 | 141-0) 11215 @ 50 TTT Oa eee 
1a Se DD is 4-57 | 11-55! 19804 131-5) 11945. * 50 1225 | 12.00 a.m. 
12.15 a.m... 55 79 4-45 | 12-48) 1870 | 141-8 12.05 a.m.) 50 Tio 42.25 
12.45 rare amen rt errr || eR re ere es aCe Mi A RM 
| ad 55 is 4-14 | 10-61} 1850 | 113-7) 1.25 “ 75 13507). ccc eee 
ies rad 55 as 4.15 1510495) 1880 4 11828) eee I se 
Ze leaes 56 i 4-20 | 11-56) 1970 | 137-8) 2-05 “ | 100 1450) Sees eee 
yA Sy 56 pe 4-56 4711203) 198040118. 8 peers fakes ee 
Cake, ae oo ae | 4:29 1613238) 1910) 1638-seeeet5 @ Pea 152573 Doe 
es ea oD a5 3°81 | 11-33) 1850 | 1382-4 3.55 * 50 15704) .¢.. > ee 
4e050)": 55 5 3°87 | 11-24! 1880 | 181-6) 4.30 * 50 625-1042 0r 
Asad, OD Te 4-32 1° 11e08) 18904 5120-5) wee coe A he 
ag Vy 55 is A-25 | 11+02) 1870 | 120-4) 5220 “ io 1700 Dal bias. 
DHAO ic 55 Ty AsQO5 017258 “1870, | as4fiaeoo 2 50 1750 32 2 eee 
etal airy igly ao as A= 31. (912244) 1890.) 146: Ope Le ee a tee 6.150 = 
Gets 55 5 4-32 | 11-35) 2000 | 183-6] 6.30 “‘ 50 1800.4; . 2 eee 
LelDe 55 i 4-78 | 10-91) 1905 | 110-8} 7.15 “ 50 1850) ee 
er aed 55 a5 5-16 | 11-90) 1910 | 122-4, 7.30 “ 26 S753 eee 
SLC eN. cc te los feel Sah eles ee, <= Pee SvO0lns Fas) 1950 ¢|,= 


61 


OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—January 17 and 18, 1909. Trial Number—21. 
PRESSURE. SUCTION. STEAM 

Soe es Ins. of Water. Ins. of Water. PRESSURE. 

Meter. Exhauster. Ibs. per sq. in. 

Time. a 
oo = 
os roa be 

re) Saye BC ° ot BS ; fa} e | e 
o fa] a § & rb) : $ ° = nis =) > c > 
Sine] o| Hw! FS o ee © no}Ss| o ~s 
3 13 Q| aA =) = 3 “= 5 role. S er =) 
HO loa! ica) © = ie) na Oeste Or ee @ 
8.45 a.m 720 | 52 | 49 1S 3°9 6-4 6-6 9-4 Se shez JO wea 30 
9. FAN o24 DU} 12) 85% 1 G6el | 6-3 1) Get 1 8s7 | 2-3 64 61 
9. 890 | 54152) 163) 3-8} 6:5) 6-7 | 8-7) 8-41 0-8) 66 63 
10. 800 | 54 | 50 145 4-0 6-5 6-7 9-9 9537 1- OD 71 68 
10. 790 | 54 | 50 13151, 336. oe4ee 5-6) be S <0 c8eber0 9261 57 
Lh. 7710, wot.oe 136 3:6 5-7 5-9 9-1 SO eleOe st 68 
he 60 | 55 | 53 136 ons 5-4 5-6 9-3 8-3 | 0-8} 70 67 
(es 780 | 56 | 538 143 3-7 6-0 6-2 | 10-5 9-89 0°97) 9 F2 70 
12. SQ sor oe. te boos) 4-0.) 621) G31 19-5 | 10-37 sie G). - 72 70 
ile R10 ove o4eh Wis7tl ond We Gebn) 06 Zee LL 4eh 10- 4D 3p 59 56 
12 PAO ch fal aD oO. ) laOo ls) O28 fel O20 ke Ore He 20 LOSER FSi F2 70 
:, 760 | 58 | 56 143 3°8 6-3 6-5 | 11-5 | 10-1] 1-6) 64 63 
2: 7502). 5¢a' 06 147 3°5 4-7 4-9 7:8 7-0] 1-6} 59 56 
3. TAD | 52 t, 56 147 3°5 5-4 5-6 | 10-3 8-8 | 1-8 63 61 
3. 800 | 61 | 57 14501 53-919 6202) FG 201251102 8h 220) 68 66 
4. 800 | 61 | 57 149 3°6 4-9 5-1 9-6 9-0 | 0-6 68 65 
4. SOO 4e62 15k 149 3*0 4-5 4-7 | 10-2 9-6 10-9} 72 70 
ne 760 | 62 | 56 147 3°9 6-2 6-4 | 13-6 | 12-41 0-9) 65 63 
ne 790 | 62 | 56 149 3°6 5-5 5-7 | 10-4; 10-0} 0-8 64 62 
6. 750 1°621°55 149 3°4 5-3 5-5 | 11-0} 10°21 0-5| 70 67 
6. FOS O20 oboe 120). | oo oe eo Oo 1be0 ay 0-6] 57 55 
t S1OeR G2 Ov 147 sii heb Baer 12: Oo ils Fet OF 6s 32 28 
ic 800 | 62 | 57 150 SZ 4-4 4-6 7°4 6:9 | 0-3! 37 32 
8. 800 | 61 | 57 148 3°2 4-4 4-6 9-0 8-6 | 0-3} 59 55 
8. 800 | 60 | 57 149 Sor 4-9 HCH 9-0 8-41 0-3} 48 43 
9. 820 | 60 | 56! 146| 3-2] 4:7) 4-9} 11-4] 10-8| 0-4) 46 42 
. 9.4 S1071-59- 4-57 140 3°3 4-8 5-0 | 10-8 | 10-2 | 0-4 62 58 
10. 800 | 60 | 57 142 3-4 ore 5-4] 11-7 | 11-0] 0-5) 65 62 
10. 760 | 59 | 57 low 3°4 5-4 bebuk 12: Guile: Osi OsObe Oo 53 
pai 780 | 59} 57 140 ra) 5-2 Rea | 19. (oo = 2.0) 2.65 62 
i 720 | 58 | 58 129 o:2 4-6 4-8 | 10-6 | 10-0 | 1-5} 68 65 
iva TAO) | 62007 142 3°2 4-7 429 °| 10-8 (21072 | 3-1) 51 48 
12. VEO | Glaser ial ov) no3D |) coe4et 2beb-| D1 2:h 112082 Ol 58 56 
is 780 | 60 | 56 137 oO 53 Hey 1 LD Sati 2-Oe) Ql vos 50 
1 he 790 | 60 | 57 130 3°6 4-8 5-0.| 11-6 | 11-2-| 3-3). 41 39 
me 800 | 60 | 58 138 3-4 5-3 Pet) foul o> Orla kw 4 Olen 44 
pa 780 | 60 | 57 142 3-4 5:3 beh | 12-04 LL-6.) 2-347 45 
3. 780 | 59 | 57 142 3°4 Be 2 eA [Pega leet os ee 36 
4. 780 | 60 | 56 129 3°93 4-8 HO bilde: 9: CEL Osh 2 DinuZo De 
ae 760 | 58 | 57 135 3°3 5:0 5: 2.\-11-0- | 10-3]. 2-2) 33 ol 
6. 760 758!) 57 144 one 4-8 5-0 | 12-8 }-12-4 |) 2-0) 26 25 
(a 740 | 56 | 57 129 3-4 4-3 Bell Tet lah ee Olas OL 
(o 780°\-61 | 62 139 3-5 4-3 HOS WIAD lA. Bas hA0 oF 
8. 800 | 61 | 62 141 3-4 5:6 5-24-61) 14-05 225) 2 49 
8. 800 | 65 | 63 141 3°6 5-3 Heo) 14590-1423 0 240 48 
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PRODUCER TRIAL No. 21. 
Date—January 17-18, 1909. Producer No, 4, at MeGill University. 


‘Time of lighting up--3 a.m, ‘Trial commenced 8.45 a.m., January 17; ended 8.45 a.m., 


January 18, 
Duration of trial--24 hours. Ix<ind of fuel—No. 15 coal. 
Observers and staff during trial—Cameron, Killam, Gardner, 
Computers--Cameron, IKillam. 
Chemists-—Nicolls, Campbe ll, Stansfield. 


SUMMARY OF OBSERVATIONS. 


FUEL. 
lt; Total coal charged during tial, >)... .scs . eae ay Cynon eee Ibs. 
2, Molsture in con) ap Ghargedin de sits sae se x eee ee ie Cee per cent. 
3. Calorific value of coal as charged, per lb.,...........0.c0eereee Beli; 
A, hy ‘‘ of dry coal per bVoacls see eeen ae eee BT. U, 
5, P roximate analysis of coal as teed a (by we ight) : fixed carbon, 
49:2; volatile matter, 35-3; ash, 12-7; moisture, 2-8........ per cent. 
6, Combustible in dry refuse removed during trial: fixed carbon, 
57:53 volatile matter, B94. ..5 (ie .u aes ‘Total ae cent. 
7. Average de pth of fuel hed (measured from centre of gus outlet ti. ins. 
GAS. 
%. ‘Total gas produced during trial (from meter readings)........... cub. ft. 
. Ave TARE Le mpe rature of gas leaving producer......1.........++- =H: 
10, v at Meters rs pes a eae bs eee +E, 
11, Average temperature of air in producer house.................. Ww 
IYa, Average higher calorific value of gas per cub. ft. by calorimeter 
(AB COMET VEC) i loans thy 8 lial Ws ©} 5 toes hee ee etn Gens B.T.U. 
I2b, Average higher calorific value of gas per cub. ft. by calorimeter 
(gas dry at 60° and 14-7 lbs, per sq.in.)...........-.e00e0000: B.T.U. 
16. Average lower calorific value of gas per cub. ft. by calorimeter (gas 
diy at60" and 1457 los. perisa) tn), hn ee ot © woe ere ee ayes. 
1g, Average DATOMEtTIO DressUre. cid, i didiu a pdaee soe ew suv ceviebu as "Ibs. sq in, 
1h, “ ) « MROtON fat MOM WETS iw sdk sty epen ee cet eee ins. of water 
16, 2) \SUohion at exhaustert:4.1ess hts oh ete pen anne rea ins. of water 
I ‘>! pressure: of gag atvmeter, 5 dye... sve x cent. ......ins. of water 
STEAM, WateER, Erc. 
18, ‘Total steam used in producer during trial...................005 lbs. 
19, ‘* water used in scrubber and gas washer...................- lbs. 
20, ‘' tar extracted in scrubber and gas washer.................. lbs. 
21, Ave rage power require id toldvive exhauster is... , .uras os. 8ese cee lie hal eg 
22. “i PRS. WASHER. . dca 6 o's de® kot H.P. 
ENGINE. 
23. ‘Total revolutions during trial (from counter).................-. 
24, AVerage explosions per minute... i434. 15 cee eee ee ee 
25. Average effective load on’ brake; .. 60; s.«pu do eee oe aes lbs. 
26; ‘Hitective radiue of brake wheel i: oss ce ox aoe Geet es ft. 
27, Average mean effective pressure from indicator diagrams......... Ibs. sq. in. 
28, Notes. 


lire poked at: 9.25 a,.m,, 5.15 p.m.; 7,10, 12.00 p.m.; 3.15, 4.20, 5.15, 6.15 a.m. 


1950 
2:8 
11440 
11770 


62-9 
38 


76650 
780 
59 

56 


125-2 
125-0 


116-1 
14:77 
1-53 
Atak 
4-42 


1920 
39010 
70 
2:5 
1-5 


315920 
102 
181 

3-836 
68-2 


Refuse removed at:10, 20 a.m,; 12,10, 1,45, 2.80, 3.30, 4,30, 5.50, 5.15, 7.10, 7.50, 8.10, 9.55, 10.50 p.m. 


12,00, 1,15, 3,15, 5.45 “hae 
Behaviour of coal; Good, free in fire, 
Average time between poking: 38 hours. 
Clinker: None, 
Tar: In fairly large quantity, 
State of engine valves at end of trial; Dirty. 
Valves last cleaned: Jan, 18, 1909. 


20, ANALYSIS OF Dry Coat. 30. ANALYSIS OF GAS BY VOLUME, 
Bvdroget. 4% vitissa ke 4.2% Carbon dioxide.......... 11-0% 
Carbon. sabre iG roe eee 15% Oven ii ify) eee 0-8% 
Nitrogen (iis. cos atee 0-8% Carbon monoxide........ 11-9% 
Oxvqen, es Cee py? 88% Preece A AUMEEN TS seeker tA Sve. Pee 
OLA OUS WHE Been wl mnie cars Os ‘Uo BUINAIG . whi ant Sues emer G a) 
Total carbon contained PC NVIOUON < acckn ane on ae 0-4% 

by dry coal charged 1207-0 Ibs. PNILTORON + .)./ct) <a eee ee 62-1% 
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REMARKS. 


trouble from clinker. 


SUMMARY OF RESULTS. 


ToTaL QUANTITIES. 


Wry coal. charged during trial. 20/52. Osis 2 eee le eee Ibs. 
Combustible charged during trials. yen nae. es ae ae se Ibs. 
Average B.H.P. of engine during trial... .........--...6 52-0: EP. 
i -mdieated..Py of engine durmg-trialy 5%... .).46o25 = - HP: 
‘¢ H.P. taken by exhauster and gas washer................ TEP. 
‘‘ B.H.P. while gas consumption of engine was taken....... ee 
ES ‘“‘ corresponding to total gas produced............. | 5 Ole 
“e (¢ “cb (a5 “c 66 and 
available for outside use, allowing for power used............ ba Od Se 
HowurbLy QUANTITIES. 
See aT CCURTIET MOUL rd ea Sn ema eta eA agen et Ibs. 
Pecos charged per Nour.) 3 22205 ent cee oe we eae ee os Ibs. 
Mare Oreti bio ChArmedn pers NOUl. 2h. ses one fee en vt a see ee lbs. 
@oal charged per sq.ft; of fuel bed per Hours’. ...-. 2... seen. es -- lbs. 
Dry coal charged per sq. ft. of fuel bed per hour................. Ibs. 
Combustible charged per sq. ft. of fuel bed per hour.............. lbs. 
Coal (as charged) per hour equivalent to power used for auxiliaries lbs. 
Coal (as charged) per hour equivalent to steam used in producer. . lbs. 
Gas (by meter) supplied by producer per hour...............-.: cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer 
FRU a ee oe a aa FA oes Naot clin hE only #0 dn cub. ft. 
Gas (by meter) supplied to engine per hour while gas consumption 
ERE Ped as ee eae: 8k Ak pare eae ar ERE a rg ca cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 
hour while gas consumption was taken..................--- cub. ft. 
@alorific value of-coal charged per hour...c 02.) eee ee ee BLU 
i ‘‘ gas produced per hour (lower value)............. Be EU: 
pea eisece in prouucer perwiour a.) ke wis vies yn es sinew s tans lbs. 
‘ Economic RESULTS. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 
SLRS RIES ite, Ae cane atin OOP ene ae oe ton tr ee er Se cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced dry coal charged cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of com- 


PR Lib ee Car eee oe de ries a Ge ek dy ar ole cS a as cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) used per I.H.P. per hr.... cub. ft. 
i & cy 3 se SH ben eee CUO tts 
Steam used in producer per Ib. coal charged..............--++-: lbs. 
Water used in scrubber and gas washer per lb. coal charged...... lbs. 


Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 
Be Cee oe Aes Bee ee one tre. ah Scale ate ere Ibs. 
Efficiency of process of gas production and cleaning, based on coal 


AZO ES ee ai Vie Sia et ee A oa ee per cent. 
Efficiency of producer plant allowing for power used for auxiliaries per cent. 


Efficiency of producer plant allowing for power used for auxiliaries 


BACT eLCANIUSEG. 1. PrOGUCel ey nce 1a. a tems «ss ae ees per cent. 
Thermal efficiency of engine, based on B.H.P.................-. per cent. 
Over all efficiency of producer and engine plant.................- per cent. 

ee Calorific value of gas supplied to engine per B.H.P. per hour...... BLL.G 


4 coal charged into producer per B.H.P. per hr... B.T.U. 


Coalas Dry 
charged. coal. 
Pounds per hour charged into producer per B.H.P. 
HeteIOed OVEEN TING 9, ous des.) c) He ne eee oe es 2-78 2-70 
Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
MAELY OS OS). | ge A esos ea 3°22 a3 
Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer.... 3-68 3-58 


This coal only fair for producer work owing to the large quantity of dirt and tar. No 


Com- 
bustible. 


2:35 


2°72 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 2 
Date—January 28 and 29, 1909. Trial Number—24. 
OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


PHOTO CeIN 2 HAD CL TTI O10 fer Gila lei) a Lees Gat ete) el vied si-ers ao! tel vacancies o. buo aslouor's: w/e) sue. opeue'ts 29°50 inches. 
€ Le DEITY sue) ATULAL Ye 2 One oo ecg RC ed eke ENN cid sons ote et costs cael aie eyeket ened ous. 29°54 a 
€ Mea STINT) Labi dee mena te telis ate ete ss. Fo. ek Sed eRd sas © songalin oo core ela ee meets a Dis OE He 
Winter meter reagine 79.00) 8.10, SANUALY: 28s.) ecu cn che ooo epousam Wiel si e's) ose wile dune + 72,200 imperial gallons. 
: q s 6.30 a.m., bs DOR he eal ae cea eme toh chick hare hehe -Avettede\ ovaho 75,370 & ss 
Differences) ing 2126. NOUrsaiereiuveicyeecicheteereionsreies Srl f 

ESE icet Ie LOCI CeIY DASCEE Fepaiatc ail See er tes ches icterdl a civiehateie suarelegebaleb ci cliaenolshe hema a sce 900 lbs. 
Averare level of uel below top plateiof producer.3. i... -d.cloe se oe ene s eee n 18 inches. 
TIME. 

3.30 am, Jan. 28 Fire started with 10 lbs. of shavings, 30 lbs. of wood, 135 lbs. of coke. 

Geatien uo‘ ‘« « Down-draft with the fan exhausting directly to the atmosphere. 

6.00 “ ‘¢  € Charged 75 Ibs. of coal. 

6 50 6c (<9 “ 66 50 (74 

7 ; rere) (73 (73 “ . vc 50 (73 

vf ; 30 66 cc “ a3 50 cc 

8 : ere) 6é 66 “ ‘es 75 46 

oun “© &  Down-draft with blower. 

Sea « «Charged 50 Ibs. of coal. 

OE ae « «Started engine. 

Sean |. ‘¢ « Trial commenced. 

Saag “Trial finished. 


The engine valves were found in good condition at the end of the run. 

7lbs. of tar removed from the wet scrubber. 

348 lbs. of wet refuse removed from the producer during the trial. 

LSonpamorthisiwhenrermied: were hed aur cero). toss Stel cibes. « wnsba ce ote sdear ces seeiavels. eel e) eve ests, eM cieta) Oreueh nae + ol 100 lbs. 
1157 lbs. of wet refuse removed after the trial. 

210 Ibs. of this when dried weighed. . 2... 0). eee tee ewer e cere ee terete eenese gp 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Date—January 28 and 29, 1909. Trial Number—24. 


Note: R. and B. apparatus used. 


Carbon Ethy- Carbon | yreth- Hydro- | Nitro- Inflam- 


; ~~. | Oxygen mon- mable 
Time Dioxide lene oe ane gen gen aa 


per cent. | per cent.| per cent.| per cent.) per cent.| per cent.) per cent.| per cent. 


9.00 irre Lag 1-3 0-4 O78 3-7 8:8 65-6 22°8 
LO 00 2 eer 9-4 1-1 0-0 10-6 3:7 10-1 65-7 23°8 
POO ders linge zeal 1-0 0-2 11-8 2°95 12-3 60-1 26:8 
12.00 noon 12-5 2:3 0-2 big eg 2-5 9-8 61-6 23°6 

1.00 p.m 10-5 1-0 0-5 10-3 4-3 16-6 56-8 31-7 

ZOO oe 12-5 1-0 0-1 12-8 2:3 12-2 59-1 27-4 

LO ae 11-8 1-1 0-1 12-3 3:0 12-1 59-0 27-5 

4.00 “ 11-6 1-0 0-4 10-7 3°2 12-3 60-8 26:6 

DOU 12-4 1-0 0:3 11-3 2:1 12-9 60-0 26-6 

(Pal es: 12-0 1-1 0-1 11-9 1-7 bo 62-0 24-9 
SoD ae 12-6 1-0 0-0 11-8 2:1 10-4 62-1 24-3 
LU Dome 12-2 0-8 0-2 12-0 2:0 12-0 60-8 26-2 
Lone 12-4 0-8 0-1 11-3 2-1 11-9 61-4 25-4 

1.05 a.m. 11-0 0:8 0-2 12-0 2:6 12-2 61-2 27-0 

EOD ks 13-0 0:9 0.2 11-5 1-7 11-9 60-8 25-3 

4.05 “ i a 0:8 0-3 13-0 2:0 12-6 59-6 27-9 

Do0e 12-5 0-9 0-2 12:5 Lead) 13-7 58-5 28-1 

fens gee 11-2 0-9 0:3 10:3 3-1 13-7 60-5 27-4 

ey. hs 12-3 0-7 QO-1 7:5 1-8 6-4 71-2 15-8 
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OBSERVATIONS OF GAS METER AND B.HLP. 


Date—January 28 and 29, 1909. 


Notes: B.O. indicates that there is a 


surplus supply of gas blowing off to the atmosphere. N.B.O. 
indicates that all the gas is passing to the gas engine. 
Main Loads on Net Hee 
gas Cubic tight and load 
meter feet Remarks. slack sides on Soya 
readings. in of brake. brake ean 
interval. eat He 
cub. ft. lbs. lbs. Ibs. See 
IBOZS SOP tee ees oie. N.B.O PARS 100 V7 60470 
1804710 1830 Pies 100 AAS Ga Selene woah 
1806660 1950 1g GS 100 Ve 67010 
1 65 2005 275 100 L Oe eae. eee 
rch 3005 af 275 100 Ee BEN bic 4 
1812575 1905 af 2D 100 LO an egg an 
1814555 1980 ‘si 275 100 Lie 80310 
1816460 1905 : 219 100 Lio eke see 
1818375 1915 y 250 85 LOGS Pi) See ara 
1820425 2050 v 250 85 LG Seg ea ee ae 
1822420 1995 = 250 90 TOG ae ot ayo eae 
1824165 1745 ie 250 90 1 GOSS ei, 7 Bree 
1825975 1810 es 250 85 gE ate al exea pee Or oe 2 
1827860 1885 a 250 85 1658 eee 
1829725 1865 bi 250 85 LOD ae eee 
1831580 1855 a 250 85 165 uo hee. eee 
1833450 1870 a 250 85 1G5 Set eee a ee 
1835150 1700 a 250 85 LOO ieee oe ees 
1837030 1880 - 250 85 165 20270 
1838725 1695 250 _ 85 LOSSeP ol meee 2 oes te 
1840390 1665 i 250 85 LGDi eRe lente. ae 
1842125 1735 oo 250 85 LOS PR eee ee 
1843985 1860 250 85 LOie | eee 
1845700 EGS he 250 85 LOS Sei ter Deas 
1847600 1900 SY 250 85 LQ bow hee ee re 
1849475 1875 cbs 250 85 LOD oe eee ae 
1851390 1915 a 250 85 TOD MB. | eae eee eae 
1853160 1770 oi 250 85 EOE ty gh eS Sia Bled 2 
1855060 1900 . 250 85 165 53590 
1856840 1780 : 250 85 HOGS |PMohotan: the 
1858680 1840 ¢ 250 85 TOS peie Weare eet aoe 
1860620 1940 ol 250 85 LOS Aiea soaker 
1862535 1915 ey 250 85 IGS AE Vee ae wee 
1864280 1745 i 250 85 Nee Ue Coey ae ae 
1866050 1770 ie 250 85 165 73730 
1868075 2025 a 250 85 PG Sens | eee te ket ies 
1869920 1845 i 250 85 TOD uae eee eee ee 
1871840 1920 py 250 85 LLG, MEN eee ee 
1873880 2040 i 250 85 NGS coe ee rece 
1875900 202 fe 250 85 LOOM RS ae toes pe 
1877760 1860 te 250 85 TOOL reece coe 
1879500 1740 os 250 85 LOD a | Gabe tenes 
1881370 1870 S 250 85 LOG: De hearse, : ae 
1883170 1800 ue 250 85 1 Geers sera ae 
1885005 1835 ‘i 250 85 SMS tS By Re BAe Cee cg 
1886920 1915 rh 250 85 LOD be bees creo 
1888830 1910 bs 250 85 EGO oel ie ar ee 
1880730 1900 ih 250 85 LOS etn tetra 
1892565 1835 * 250 85 165 19107 


00 CO NENT 2 OT OT HR HB OO COIN IN 


Time. 


Trial Number—24. 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 


Date—January 28 and 29, 1909. 


Cubic Feet 
of Gas. 


9.05 a.m...| 57 z 
CE daly Wiha by $ 
AUB ph Oa Dy 3 
10235e5— 57 pr 
Tes oY ia 
PLeSO ee se tr 
12505. Dai oo An 
12 S5ine 58 $ 
1 Ue 58 5 
jae oY 58 > 
Day Uap 58 Tr 
ioe 58 3 
Ata UY 59 3 
Speie S 60 4 
4.05% 60 2 
4.35 * 60 2 
Doo wee 60 5 
Db BOL 60 3 
Ol 59 5 
ope sas 59 tr 
ev tiie 62 ps 
Leo i 62 3 
a | ead 62 5 
Sao be 62 4 
eons 62 4 
ala 63 £ 
IG 05-5 63 4 
10:35." 63 5 
12705 63 is 
LDS ee Ge $ 
12°05 aan. | .| ‘64 . 
fees ngs 64 4 
jee ale 64 4 
eo ne 65 4 
er eee 65 3 
22005) 64 335 
SEOG ee 64 35 
Ban i a aan 
a (ion 65 <5 
yt et 65 t 
Pairs: 65 4 
ead (a 65 4 
pnts ase 65 k 
Goo 65 4 
PEO hae 66 4 
see oe ee 


Water Temp. 
Deg. Cent. 


Inlet |Outlet 


CO 00 STI WT 00 SI NT SI ST ST ST ST ST AT TID D DAI ADAA DADA DH OLOVOWOU ST OV OW OT OU UOT OT HR OVOUN 


P= KS 

Ss | Be 

285|P 2 

Bae, 4 2 

Dp oO es) 

Ose! ao 

1600 | 114-2 
1930 | 107-0 
1780 | 100-0 
1620 | 100-0 
1625 | 105-0 
1630 | 102-1 
1600 | 101-3 
178011 704-2 
i600 | 109-0 
1600 | 112-6 
1760 | 106-8 
1600 | 102-7 
1610 | 107-0 
1610 | 99-5 
1620 | 102-3 
1775 | 101-0 
1795 | 99-6 
1650 | 104-6 
1290 | 105-2 
1600 | 104-0 
1600 | 90-0 
1710 | 104-4 
1740 | 96-5 
1730 | 89-2 
1760 | 115-1 
1730 | 95-8 
1790 | 93-3 
1600 | 100-4 
1600 | 110-1 
1780 | 92-6 
1760 | 110-2 
1765 | 99-2 
1775 | 90-2 
1800 | 95-6 
1900 | 95-0 
1650 | 91-8 
1690 | 91-1 
1730 | 90-5 
1720 | 90-0 
1600 | 105-4 
1600 | 94-5 
1600 | 99-6 
1615 | 88-3 
1660 | 94-7 
1800 | 82-2 
1830 | 82-3 


Time 


Trial Number—?24. 


©) .:0, yo) oes (0 a) ¢. 0 |t!0) douhe rts: je! Leklis ‘ee ans: 0.2 (6 (8) 6) 6 day onimunema 


os web telver is ce. =: 0: ae)\|'s sel pads: Ma) ie\'|6-t' 6 0 8’w “ey 1) is) (8') ot fo! Switomine te 


eo Oe fontepre wm S Sills mcis. Colliiel cwllite is ste isillie’ Geer 6° le (emtmren me 


bs 8, fale we Tee oe See ieee = im: oe Mig ce. ee. @. (e/te le cence! ial ISR emenannne 


a: We [ole iat @ oe, ie, @! leill © He 6 Gel te, edie. fe. 9) ce sh @) ei) «ce eae eee 


o fe se eget @ 4 je fe confi e deueims @ «|e dens lo) @ 'e|\\e .0, © io 0) ines Sms: 


é 9 8) alice ce ea © fobs hop lomo: = joie: pe) ie fuse \v.|\'wi iw" =: ce ok amma nLS 


we Ye) oie? s,'6 . 0 o- felh a Weltergwl vs, Tahlia. Im) fo) \'s Cle: 0 flols) Jo \'ull eis huetn aaa 


@ ie Gekwy el! 6 oe io felll ei kes es! & Mbbie. 'w (p> ote cs h's je) lo eel sale rani 


of} la phen Oy @ 4: 4 fr ce |e helene al eviite, wule wegte Ve 


Dla) fellie: Jolie -@ velvs: 10 Iie: laksepiergs is) pile We) ©. odiod ol fino le) lel tel ieee naman 


0 He, Be! fed % Fee) a fa Pe le © to acetal le le eee he Seo a) Seiene i inee 


- 

° 

oS) 6 eh 

"a 8 

S| Bs 

H Ay 
lbs. 

50 9.05 

16 (=e 
125}. ee 
175.42. 5¢ eee 
200.4. ee 
250 1.00 
300°) .2 eee 
350 4.00 
400 5.20 
450 |) > eee 
000.152 ae 
GOO 1:5 3 
650 10.45 
T00)4.. eee 
150. |... ee 
800 |. eee 

1.40 

850 1. see 
900.) bee 
950 5.00 
1000 *\..... eee 
1075 via v5) 
1125 fan 
1175 8.05 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—January 28 and 29, 1909. Trial Number—24. 
_————————————————————————————_—_——____ Tn Tn 
PRESSURE. SUCTION. STEAM 

teens Ins. of Water. Ins. of Water. PRESSURE. 

Meter. Exhauster. Ibs. per sq. in. 

Time. 7 aS ky 
OS a 
Us Q i 

Bee { A eS + + ne 2 45 La 
o|/s5| g] 2 3 aS) +3 Pre ieee | ag 1 
Be eee ee es ist ee lee tL 8 
go toelala" | oO A } Se eS iO] 4S fs) 
8 354m.) 720 | 61) 55) 150 | 3:8) 6-7) 6-9] 8-91) 8-2-) 2-3 ye 68 
9.05 ‘“ .| 780 | 61 | 57 ten ae, | Os tO. Oe 80. [re OL Oo 62 
x sey, 800 | 62158 | 149} 3-8] 7-1 Too | Oe Sci oO [bowl tO 66 
10:05." 820 | 62 | 59 Pie oS neo he kes leo | fot e tks op ov 68 
Oey ae 810 | 58 | 59 131 Ay 6-4 6-6 9-1 Sati Mebeshe ce 68 
11tyO5 * 860 | 63 | 58 131 3:7 6-9 7-11] 10°4 9-53| 1-5) .63 58 
ess ~ 860 | 63 | 60 130 3°8 7-0 7-2} 10-2 9-3 | 1-5} 68 63 
12.05 p.m 860 | 63 | 61 132 3-6 6-6 6-8 9-2 8-3 | 1-41 59 ye 
42.35 “ 870 | 63 | 60 135.) 32816 V8 dod bat 1078 1-9-3.) 18} 67 62 
1 OD 900 | 63 | 62 128 3-7 7-1 7-3 | 10-6 9-3 | 1-9} 60 48 
$355.‘ 910 | 64 | 62] 1381 3.6 | 6:5 | 6:7 | 9-6.) 8:Bypel-G). 58 46 
Onur 860 | 64 | 63 1344) 3:6 |. 6-641 °6-8 429-05). °7:83 1-368 63 
2235. ‘ 870 | 64 | 61 139 3:6 6-6 6-8 9-1 TS it 1-3) 73 68 
Be0o 0 890 | 64 | 60 136 3°9 Cad 7-3} 10-2 8-8 | 1-4! 64 59 
Sean. * sso | 64) 60.1 - 13851 3-6 | 6:31. .6-5|.8°6.) 7-3) 1-1 68 
05S 900 | 63 | 60 131 Bier | 6-9 ok 9-4 8-0) 1-0} 65 60 
4535" 890 | 62 | 60 138 3°9 6-9 7-1 9-4 8-2) 1-0} 62 57 
S205 * 850 | 62 | 60 138 ocd 6-5 6-7 9-0 7-41 1-0) 65 60 
5.85.‘ 879 | 62 | 58 183 8327 6b GeFot O° by 17-2 44-0)> 64 59 
B.05.) * 840 | 63 | 62 142 3°6 6-2 6-5 8-7 7-411-0| 49 45 
Ses. 830 | 64 | 63 140 3:6 6-0 §-2 8:5 6-8 | 1-0} 41 3b 
700. * 830 | 64 | 63 136°} 8-6 [APG abale 16791 9-84) CS tsy TOP 238 34 
ees i geet 850 | 64 | 64 137 3-6 6-4 6-6 8-6 7-3 | 0-8 39 34 
noel 4 35a 850 | 64 | 64 135 ald 6-7 6-9 9-3 8-11 0-9 47 42 
SG 870 | 65 | 64 133 3°8 6-0 6-2 9-8 8-3 10-8 44 40 
OF05> = 890 | 65 | 65 138 3°8 6-8 7:0 9-9 8-6 | 0-8} 42 39 
ote aha 890 | 65 | 64 135 sik 7-4 7:6 8-8 7-8 | 0-9} 67 63 
LOBOS,‘ 880 | 66 | 65 1930 Sa) 6-9 | Fal | 9-8-1 287.1 0-8 65 60 
10eao 890 | 66 | 65 1205-7 | 6:5 | Ore || 8-9 + 8-0 1-0-8) 7 55 49 
11.05 ‘ 880 | 66 | 65 Nee SG GO ees to Oe ora Users oo 55 
bidieso.. 880 | 66 | 65 1945) 3.7 | 6-51-7627 | 9°01) 8-01, 0-9) “05 60 
12.05 a.m 890 | 66 | 65 1438 OT GeO gel | O° 4 Pe Sed TOV 370 65 
| aS 880 | 66 | 66 | 137] 3-8) 6-9| 7-1 9-5 | 8-2] 0-9 52 47 
a205° *! 850 | 66 | 66 137 3-5 5-9 6-1 8-0 6-71 0-8 74 69 
$5 os PANECG TER GTullo7 Se rel Oat eGo | -9°3(. 10 (OrOr 64 60 
Bea ws: 880 | 67 | 67 fog rae ole Pehl gey [ee a Oe ola OL 56 
28 860 | 67 | 67 138} 3-6| 6-5| 6-7| 8-9| 7-5) 0-8 80 75 
Bao, . 880 | 66 | 65 134 3-8 7-2 7-81 10-1 8-6 | 0-9} 61 56 
“ye ean SOC 6A GGH 7 138) 3-9) be 6 ttanee9. | 10-245 8-65 088 48 45 
A:05.: * 870. |.66 | 66 | 140] 3-9: 6-6 |-6-8.| 10-0 | 8-7 | 0-8 54 50 
og Melee S766. 6G\919b 23-7. 6-5 7ee6-7 | 99-0 4-88-6048 80 be 
§-05,.** 880 | 66 | 66 132 3°9 6-6 6-4 9-9 8-4 | 0-9! 76 12 
G.30C 7 870 | 68 | 67 136 | 3-71 6-6| 6-8| 8-3] 6-71 0-8 73 70 
G2054~" 900 | 68 |'67 | 136 | 3-6) 6-5.| 6-7| 9:9] 8-4) 0-8 70 65 
635." 920 | 68 | 67 HOR 3-9\1  GO.ONee7 1) Oba Ze 7] .0-8)0 760 55 
7205" * 920 | 68 | 67 | 128| 3-6] 6-8} 7:0} 9-8] 8-2] 0-9 60 55 
,ooo. 1000 | 68:1 66 | 128} 3-9| 7-3] 7-5} 10-8| 9-5] 1-2 60 56 
3205 * TOQ0e GO EGStt ol20 3-7 | 6-Suee7-0 | 9:3.) 8-0) Pd 64 60 
Sap. ! 1040 1671-66 1 180) 3-9 | 6-81 7-0 | 948) 8-7) I-83 55 50 
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PRODUCER TRIAL No. 24. 


Date—January 28-29, 1909. Producer No. 4, at McGill University. 
Time of lighting up—3.30 a.m. Trial commenced 8.35 a.m., January 28; ended 


8.35 a.m., January 29. 


Duration of trial—24 hours. Kind of fuel—No. 2 coal. 
Observers and staff during trial—Killam, Cameron, Gardner. 
Computers—Killam, Cameron. 

Chemists—Stansfield, Nicolls, Campbell. 


SUMMARY OF OBSERVATIONS. 


FUEL. 
Total coal charged during trial (20 <a e hs ee ee ey ieeehe series lbs. 1175 
Moisture in-coal as charged Wires. ©. 2.2 55. Neue ee 2 ot ha ee per cent. 1-9 
Calorific value of coal as charged, per Ib... .3. 220.200. ye sane. B.T.U. . 712920 
tice Of dry: Goal Ger [D2 his aoe same oe te oe sale eee Bav.Ul reiao 
Proximate analysis of coal as charged (by weight): fixed carbon, 
56-3; volatile matter, 30-9; ash, 10-9; moisture, 1-9........ per cent. 
Combustible in dry refuse removed during trial: fixed carbon, 
317 volatile matter, 4 sous cee ae Seen eee eet Total per cent. 42-1 
Average depth of fuel bed (measured from centre of gas outlet)... ins. 42 
GAS. 
Total gas produced during trial (from meter readings)........... cub. ft. 89685 
Aver rage temper ature of gas leaving producers: ©... bs selene ct nes sf tis 875 
at meters ciara aay een net, eet ell th 65 
Average temperature of air in producer house.................. ae 63 
. Average higher calorific value of gas per cub. ft. by calorimeter 
(ap observed) eS iGa) tee bey 6 oe eae eee oer B.T.U. 99-3 
. Average higher calorific value of gas per cub. ft. by calorimeter 
(gas dry at 607 and 14-7Jbs:-per sqiin)) Je). 2 ose eee ee BTU.” A02e% 
Average lower calorific value of gas per cub. ft. by calorimeter (gas 
dry, at, 607 and i14..% Ibs. per sq. ini) ihe eke Ve ake wire ste B 1.0; 93-6 
Average barometric pressure. iy 3.¢ «Sean fe. Be Ghee be oe Ibs.sqin. 14-45 
‘So ceteetion at: producer | icc ae Pale eileen Sela Mee eee Ree rae ins. of water Led 
(isn, SUCHON Ab EXNAUSLOL Aces eee, een ial e Emenee ins. of water 9-5 
Y pregsure-o1. passat meters v1 Pcie, dees Date Oe Se tg ins. of water 5-15 
Stream, WatsER, Ec. 
Total steam used in producer during trial...................... Ibs. 2590 
‘<. water used in scrubber and gas washer.................... Ibs. 41160 
““ tar extracted in scrubber and gas washer.................. Ibs. 7-0 
Aver age power requir ed to drive exhauster sce «eee eee eee HP? 2-5 
gas washer.n.9 oe Pak dees ee H.P. 1-5 
ENGINE. 
Total revolutions during trial (from counter)................... 317274 
Average explosions per minite, 22.) he oe eee s meee eee 102-4 
Average efiective load‘on brake... : c235's dee ene ie eas Ibs. 166-5 
Hifective radius of brakemyiieel oo ic aie eee ie eens ee ue ft. 3-886 
Average mean effective pressure from indicator diagrams......... Ibs. sq. in. 69-6 
Notes. 


Fire poked at: 9.05 a.m.; 1.00, 4.00, 5.20, 10. seen 1.40, 5.00, 7.05, 7.35, 80.5 a.m. 
Refuse removed at: 4. 05, 8. 55, 11. 35 p.m.; 1.40 a.x 

Behaviour of coal: Easily worked in producer, very ‘little poking required. 

Average time between poking: 3 hrs. 24 mins. 

Clinker: No trouble. 

Tar: No trouble. 

State of engine valves at end of trial: Good condition. 

Valves last cleaned: Jan. 20., 1909. 


ANALYSIS OF Dry COAL. 30. ANALYSIS OF GAS BY VOLUME. 


Hydrogen) ic. foe 4-5% Carbon dioxide.......... 11-8% 

arbone, elo Lae 74-2% Oxygen. fo... Perret 1-1% 
Nitrogen... nf See 2:1% Carbon monoxide........ 11-2% 
Oxyrens. )ilets eee 7:9% Hydrogen. . Saati deste nA ala 
Sulphare fice <1 eee 0-9% Nethane “700 5a) ewencn 2-6% 
Total carbon contained Bthylene 22. §.a fname 0-2% 


by dry coal charged 855-0 lbs. Nitropenies.. 28 Seer 61-0% 
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REMARKS. 


tar and requiring very little poking. Gas was uniform but of low calorific value. 


SUMMARY OF RESULTS. 
TOTAL QUANTITIES. 


irorcodl enarged: GUNS trinlicn a vee it haeratere stress Ibs. 
Compustiple charged. during itialy 2) sun Sete oe Stein ee lbs. 
mverace:o-H... of engine during (rialiicc.. 0s. a4 ene ne HP, 
ee indicated Elie. ofengine Curing trial. were ve oat ers H.-P. 
oH Pataken by exiauster and gas .washer-. 25.05. .0 2.8. bay Se 
‘“‘ _B.H.P. while gas consumption of engine was taken....... Her 
i ‘““ corresponding to total gas produced............ H.P. 
(a3 a3 ia (73 (a3 66 and 
available for outside use, allowing for power used............ HP. 
HourLy QUANTITIES. 
lac aT OGUN DCE NOUL ater eh tc bien tre solely ie es ete eine soa ot lbs. 
PeTURCOR EC are eCOIDCrdlOUr isc. fg mina oe wan ie we eee Oe dies lbs. 
@ombustiple, charged perhour, .vehee ae week 2s See ne Se nes Ibs. 
Coal charged pet sq. ft. of fuel bed per hour. ............. ¢.sj4s te~ Ibs. 
Dry coal charged per sq. ft. of fuel bed per hour.......:......... Ibs. 
Combustible charged per sq. ft. of fuel bed per hour.............. Ibs. 
Coal (as charged) per hour equivalent to power used for auxiliaries lbs. 
Coal (as charged) per hour equivalent to steam used in producer. . Ibs. 
Gas (by meter) supplied by producer per hour.................- cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer per 
Fite ee tr) SI icin SES eee hie b tcc arn Dies cub. ft. 
Gas (by meter) supplied to engine per hour while gas consumption 
TO eC ea a tee anes an te Se Rie be telee he Sok te SMe Biatob coe ita ttyl as cub. ft. 
Gas (dry at 60° and 14-7 Ibs. per sq. in.) supplied to engine per 
hour while gas consumption was taken. ................506- cub. ft. 
Calorific value of coal charged per hour...............+--.+506: BE: 
- ‘‘ gas produced per hour (lower value)............. Beis 
SReAISed ty PrOU UCT DET OUP 2.28 nia4 4, bi, ou - Aig erdinn wines Bale eecels lbs. 


Economic RESULTS. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per Ib. of coal 
Fit AYR eX 88 ORR Dyce, EG RA Pauli Wa tans oP Ue Regi 27 rt ae SO gree OR ere cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced dry coal charged cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of com- 


DUstiblerchargedy) 1a or wena e oan bes Sof Scr acd se cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) used per 1.H.P. per hr.... cub. ft. 

(79 ce ce 79 (a4 (73 B.H.P. 66 as cub. ft 
Steam used in producer per lb. coal charged.................... lbs. 
Water used in scrubber and gas washer per lb. coal charged...... Ibs. 
Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

CU CeC aaa ire mili eer aia. htc Mihgle chee We hoomiuteats 4h, dill Seige Ibs. 
Efficiency of process of gas production and cleaning, based on coal 

CLALOCN Pon een ae Scene EL CRAa Os UPR. ake Tee ake per cent. 


Efficiency of producer plant allowing for power used for auxiliaries per cent. 
Efficiency of producer plant allowing for power used for auxiliaries 


AE HOr Beat USEC MH) TOUUCEL. a9 tite a tne otios gate rae eS per cent. 
Thermal efiicieney of engine, based on B.H.P..........0052.-55. per cent. 
Niechanieal eliciency OL CN GING. fo oc. sew’ Mike wc occas one lnaee are ols per cent. 
Over all efficiency of producer and engine plant.................. per cent. 
Calorific value of gas supplied to engine per B.H.P. per hour...... BUD.U, 

“cc (as 


coal charged into producer per B.H.P. per hr... B.T.U. 

Coalas Dry 

charged. coal. 
Pounds per hour charged into producer per B.H.P. 

PEelOMe ND Vi CH OMIGs hair hace ects ea hsbe win elias 9 Fs 1-83 1-80 
Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 

PARCELS oC oo ag 0 AG a alae 2-15 2-11 
Pounds per hour charged into producer per B.H.P., allow- 

ing for power and also for steam used by producer.... 2-77 2-72 


This coal seems very easily worked in producer giving no trouble as to clinker or 


bustible. 
1-60 


1-88 


2-42 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 8 


Date—February 15 and 16, 1909. 


Trial Number—26. 


* 


OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 
Barometer at beginning of trial. ye palo fte he isess tie lates ate teen ae elem 


© PrL35. pss, eb ee LS: ey ka. aac, ae ea ee er ee 

5 HOOF GTTAL race ese co cece HERES Fees aoe TR ene a as 
Water meter veading at12 aim, Mebahon sms. cee ae ee ee 
a a g: Phas: AB ee A, See ee eee eee 
Difference, in 23 hours............... tae 

BYICK 1D ProduGer DAB e 0 yr dix! Poe aw one Eo hes be ais Rl ae eee 


29°92 inches. 


20 100 Sere 
295845) 
79,585 imperial gallons. 
825400 24 & 
35145 5% - 
900 lbs. 


17 inches. 


TIME. ; 
7.30 a.m., Feb. 15 Started fire with 10 lbs. of shavings, 30 Ibs. of wood, 135 lbs. of coke. 
rape Babe ans ‘“ * Down-draft with fan exhausting directly to the atmosphere. 


3/80. <* “Charged 50 Ibs. of coal. 


9.00 cc oe cs 66 75 a3 
9.45 a3 ce (as ce 75 igs 
10.30 (a3 “ce a3 a3 100 “ 


11-15 cs a4 (a3 
lee 6h a3 vc 
11.35 oe cc ce 
EL235 a3 gs ce 
T0700 (feo teres 

1.45 ( 6h (a 
Dit Aaatice ers 
3 


Down-draft with blower. 

Charged 50 lbs. of coal. 

Started engine. 

Started trial. 

Steam blown into gas-washer. 
oe 6c 


aes ok Oa ees i 

7.40\ cc Omen ‘ ‘“ bb 
1200 

PD ry ce < SDrialtinished, 


» \Engine running light on gas-holder while pipes were being cleaned. 


ce ce 


The engine valves were examined at the end of the run and found to be clean, and were not cleaned. 


Tar removed from the wet scrubber 


Warremoved from the jas washeras, ssi cit ei ee ae eee en 


54 lbs. 


epee 1 lb. 


214 ibs. 


ents oat tae 134 “ 


OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 
Date—February 15 and 16, 1909. Trial Number—26. 


Note: R. and B. apparatus used. 


Carbon Ethy- a Meth- | Hydro- | Nitro- te 
Time Dioxide lene Shida ane een gen |" : e 


11.30 a.m 8-5 0-8 0:5 6-0 5-4 11-1 67-7 23-0 
1.00 p.m 9-3 0:8 0-4 12-6 3-9 16-4 56-6 33°3 
eau? ** 10-5 0-7 0-1 9-7 3-1 10-8 65-1 33°7 
3:05 °° 8-8 0-8 0-6 9-3 5-3 17-2 58-0 32-4 
4.00 ‘ lial 0:8 0-1 9-1 3:1 12-9 62-3 25-2 
4c) Neds 10-7 0-7 0-0 11-3 3-2 8-1 66-0 22-6 
6.00 ‘ 9-6 1-0 0-0 9-2 3:0 11-4 65-8 23-6 
0D." 10-9 0-7 0-3 9-3 3:0 13-8 62-0 26-4 
a 8:0 0-6 0-1 13-3 3:3 13-7 61-0 30-4 
9.05 “ 9-2 0:5 0-2 11-6 3:7 16-5 58-3 32-0 

POO. 15-1 0-7 0-0 10-3 2:3 12:8 58-8 25-4 

tie0o 12-6 0-5 0-1 11-8 1-7 10-6 62-7 24-2 

12.05-° 13-5 0-6 0-0 11-4 1-6 12-6 60-3 25-6 
1.05 a.m 11-6 0-5 0-2 11-5 1-6 12-7 61-9 26-0 
eu * 11-3 0-7 0-0 10-1 2-2 12-0 63-7 24-3 
ao” 11-3 0-7 0-2 8-1 3:8 8-2 67-7 20-3 
4.05 “ 10-5 0-7 0-3 8-2 3°8 11-5 65-0 23:8 
pao 11-3 0:5 0-2 10-3 3:0 9-0 65-7 22-5 
6:05.“ 11-6 0:6 0-1 hos 2:6 8-1 69-1 18-7 
Peden es Liat 0:7 0-0 10:3 3:2 9-2 65-5 22-7 
SP057-< Oe7 0:7 0-2 12-4 12S 11-8 63-3 26-3 
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OBSERVATIONS OF GAS METER AND B. H. P. 
Date—February 15 and 16, 1909. Trial Number—26. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. indicates 


that all the gas is passing to gas engine. 


ST (IT STARR OTR wren es 


Main Loads on Net eels 

gas Cubic tight and load i sn ‘ 

Time. meter feet Remarks. slack sides Sony ‘es 
readings. in of brake. brake. toes 

interval. ee 

cub. ft. Ibs. Ibs. Ths. apes 

11°35) a.m. 4341 983600iiuils. ae N.B.O 275 95 180 74722 
12.05 p.m...| 1985280 1680 as 275 95 180") a eee 
Poo 8 See OR7 LD) 1870 # 275 95 180° “a eee 
Ope 1988950 1800 “a 275 95 LSO 2,11.) Se 
Stine my 1990860 1910 ‘ 275 95 ESOS ah oe ieee 

Ralyy ee 1992700 1840 Ai 250 90 160 94500 
a 1994600 1900 250 90 160): 6) eames 
ae oe ss 1996200 1600 # 250 90 160% ees eee 
eos ae 1997900 1700 Hi 250 90 160 5). }0eR ae 
A705 un" 1999640 1740 2 250 90 160 (2442 
Aopen ue et 2001260 1620 sf 250 90 160°“) See 
‘a Of as 2003000 1740 i 250 90 160. eee 
Di wet 2004750 1750 . 250 90 1607 lk eee 
GtGbers! 2006500 1750 4 250 82 1681 ie eee 
UBS aes ae ke ott Shp ee hee 250 82 16S S00 ee 
T3054 | oS eePOLO0DO 3550 B.O. 250 82 16820 1 So ae 
(ea0g. - et e011 400 1350 N.B.O. 250 82 168. - +). ae 
S055)“ ) ees 048400 2000 Gg 250 82 168% (42. 7 Vee 
Soon) tee 2015050 1650 ee 250 82 1685-5) <. Se 
OROD it -eeO T6780 1730 5 250 82 168 37600 
97850" SHeTQ018550 1770 ff 250 82 168 hike en ie 
10205 5 AR OO 20250) 1800 fi 250 82 168.3741.) eee 
10030 ig e022 300 1950 - 250 82 LOS testes: eee 
LPROa wey eee O84 176 1870 is 250 82 168.502 ee 
Lio) or ue eOlGr St 2010 . 250 82 168+ 44 eee 
12.05 a.m. ..| 2028075 1895 “i 250 85 165 57439 
122395". Se 9030010 1935 i 250 85 165 20 ee eee 
1705408) 20381900 1980 gh 250 85 16534, i ae 
1 epost) Aa O08 3895 1835 es 250 85 165 ier) 5 5 eee 
Zab (oh tea 2035500 1865 250 85 165° |) oo a 
ZHOO,. bo Rees T yoo 2040 es 250 S55 166% }., eee 
SOO Barter cht AO Si 2000 AS 250 85 165-0" 2. Shee 
Duane Te DOA T G25 i ee eer ea a 250 85 1655) | 2.7.30 
AS05G ) tole 2043085 1460 ‘i 250 85 16D Gy) 35 ee 
4.35 “ ..| 2044060 1575 sf 250 85 1663/5 eee 
DOHC Ay SONAGARS 1795 se 250 85 165 89555 
DGo0! ete le OARS TT) 1915 ef 250 85 TGS Ue eee 
6705 "5" =.) F-2049930 1560 i 250 85 1655 ae aoe een 
oor tA eo 2OaL Sob 1890 e 250 85 16541 £5 ee 
PEO OF rs yO Selina Pan 1930 “ 250 85 165°" ee 
eO0 eo. SOG5SO 1750 250 85 165°" oe ee 
SLOG = 2056050 1450 a 250 85 165), 2 ae 
SHO ve a LDS TRG 1800 J 250 85 16505) tah ee 
O05 a Mile S 2060046 2190 = 250 85 163.4 Wi eee 
Deol wc OOO Tah 1840 ey 250 85 1659. 
LOS05 ee ee -DOGARRE 1800 st 250 85 16560130". ae 
LOegorm | SO66000 1420 A 250 85 165) 0] ee Gee 
Lio tes wae 2067720 1720 “< 250 85 1654)" tee 
Deo me eer | 722069930 | 1510 co 250 85 165 3162 

Re a ee ee ee 


ttt 


OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 


Date—February 15 and 16, 1909. Trial Number—26. 


Note: Boys Calorimeter used. 


ae Water Temp|| 4 ms a 
2 _ | Deg. Cent. |5‘S A,© 5 ae 
Time 2 8 Galaga ore Kl © Time “ ie = 
~ E = 
=a Inlet |Outlet Bes a3 iS ES 
(w) 
lbs. 
Al yie sn eee eee meen mene (Une | ola ee tne ne ae Sie lsd «|e oe ols ofeve os ace oe ms 
12.05 p.m 3 3:79 | 11-26) 1630 96-5) 12.00 p.m HOU oe keen ee 
12 350" 4 3-71 | 10-48] 1740 93-44 12.40 <“ LOO} ae oe 
Teo ts 5 3-67 | 11-07] 1755 | 103-0] 1.05 “ A Eat OTE Perera: #88 ve, 
j bags tae Tis 4 Siler ol alivo RT A ey 4 tea le pte oe tenes, Seb boc acca 
Uae 4 3-87 | 10-57) 1760 93:4) 2°95 4° ZOE |), see ake ey ore 
78 wld 3 eS Gael SO4 Ee POU  WELODS OLA: ce oe eee ene eae | SeeRe a te Goedel weeatenaee 8 
BOOoa. 4 3-99 | 11-55] 1760 | 105-4) 3.05 “ 250 | 3.05p.m 
aN a i 3-56 | 10-43] 1870 | 101-8} 3.40 “ 3001 a1 400 
i a $ ee Ae YO 7 Fal SOU LE LOU SDI gee odie te oe Pete auanehe Feptasuig eM ecu ikea tie Bg 
fps ay is 4 ST tebe coll S40. l2as4is 4.00 0" 4.00). eee 
Seuo" 3 DOOM LO AOI LOGO LOU Ol fea, es waite eters ol seen ede 52 25a 
Len 5 9 ae 3s | 3-85 | 11-24) 1600 | 112-5) 5.25 og ASOT is ences 
G05 6" $ 3-75 | 10-68| 1840 | 101-5} 6.15 “ SOO te Glos 
Gaool: 3 3°77 | 10-36) 1776 O27 eons, OOS ae eee 
feo. area 4d ASt TE 2 Oe LOOT) Leake O pee foe oleae oe Te. QOatee 
porate ae eat O a eo Get GUO! MLIS tA Mecsas ape died leatetesls “Gan grein ieee 
8.05 “ 3; | 4-32 | 11-38) 1600 | 107-3) 8.05 ie 6257S Oboe 
Beso). pea OOL LL 20 LOAO WL LO- Bi cas. tio 2) io aee): (ausdayes 2 |= Stace lai opie 
O205" 3 4-77 9-53) 1600 | 109-6} 9.05 ‘“S Oot ie 7s oe 
tes tS at iz | 3:92 9-02] 1970 | 106-8) 9.55 “ TLL ee eee 
TO-05a) + 3-75 Cie OME TeCMOLUET begun OES aus ae cely eel cue cee | andre z oS. bo weet sepia, whae 
thas 3 4.22 OG Ome Vip Url 0) Pee lars ete say cnmah te outa urate | yh Mia ce aes 
bieOpD 4 4-23 9-16] 1770 | 103-8| 11.25 ‘“‘ ME OT Wood te dia 
Piso jz | 4:28 9-113} 1970 OES OS ae chen a: Beet har mab cetd owt se agate eee 
12.05 a.m 4 4-72 9-31} 1660 UDO ht Bet es marietta ao he Sh wee Catt 8 
Pe tg 3 4-44 | 10-38} 1800 BS ee NN 8 vere See ed Lee [oiaite a SRLS. Sc ore win Coes 
P05 cs fz | 4-52 | 11-03} 1610 99-5) 1.00a.m Sa cse on eee 
iI S35 ekg ~; | 4-78 | 10-16) 1735 SS. 7a baw ao ot Ris Lig SE es 
DR te zz | 4:60 9-79) 1875 SA aa eM ck ge) Reming ite YM Aine mee Lee epee a 
Dla es Pe + 4-28 9-04; 1615 91-5) =2730 1* O20 ea Raa 
S200... 3 4.95 9-25) 1695 | 100-8} 3.05 “ OL a Leki toa at eee 
Rr az | 4-138 | 11-04) 1725 SIO 3.00 9. 10253 oo eee 
AOS * 4 4-40 | 13-31! 1600 | 118-0) 4.05 “‘ 1050 | 4.05a.m 
arly s $ 4-49 | 10-66) 1675 Fy Ribs sik Eb ta at RE Mg Maney MG ha a De Ace a 
Won <- 3 4-43 | 11-66} 1680 SOEGM 300g P1007) 5.205 | 
‘at ae eo Amb Val a 4I0 LT AQ PLS 8 Me os se oh eieyell we tah se beng gn, tl arehs > uel ates 
Gopor zz | 4-64 | 12-11} 1730 Sie oL00 vi blot (gia conte oe, 
eo tay bee az | 4-81 | 12-13) 1740 85-8) 6.40 “ T2001 6. 40a 
i Oe gz | 4:96 | 12-42) 1760 p20 iene Mae th eRe Bees Prin Ag Were BES cage am eh ean 
aes ae een ee | | ee Ha oes (alee OMA Mugen wv ols eel at am aees ehota je: eas | 5 Side sentra torace 
§-05. “* 4 4-90 | 12-39) 1600 95-0} 8.00 “ E2DOeW re Oe 
S50" 2 4 5-10 | 12-05) 1640 Ye OR ae iors Ah oe ee aD Se, ee ass 
2 eg 5 4219.41) -47) 1850) 10024)" 9.00 © .** 1300 | 9.20 “ 
eee ee es |e ee ee eet Leia ame ge BER Se pane ets REL She Madar & [eyystve Cop] h ciim ee a ee ae © 
iD EAORS 5 hed? OTA e607 b7DO W119. Om Geo. * POOR Ree cererthces 
Loon. zs | 5-25 | 10-40) 1840 90-2}10.00 “ 1400 |10.00 “ 
a Ue js | 5-05 | 12-25) 1620 | 111-4 fH235 85 1450 | 10.35 “ 
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| OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—February 15 and 16, 1909. Trial Number—26. 
PRESSURE. SUCTION. STEAM 
TEMPERATURES. Ins. of Water. Ins. of Water. PRESSURE. 
A 
Meter. Exhauster. Ibs. per sq. in. 
Time. a es i 
Ss | 
5 Os Qg | 
Seigsl¢| 8F| # sel Baa Bese ghste shore ce 
Sa ae) eee lbs 1s | bere a se eee 
sh Cr ee Moke Gobe Me cimil tommu Gnu e opr aeiG Gh lh 
11.35 a.m 760 S501 53 OS Pore ore bono del pe Oad ) Be 1l | jig 
12.05.“ 830.) $8496) 119 Pr 3sa.) P6200 hood bie -OlP) Gorit toe too 36 
12.35 p.m.| 880 | 57 | 56| 140; 3-6] 6-4] 6-6] 9-0] 7-4] 2-0} 48 45 
PAU iar 860-57) 56..> dal 3G) otS a mO-Oo) Seo! | G20 2-0) 247 44 
Soe 8501.58 | 87>) (142°) 3354 | 0.6 qb o- Sor hesOc1 1622 1 2 46 43 
2) eee $60.) 58.158.) (1400703207) | O-O9 Eb 7 a S-0.. O54 |e a SO 47 
pina TaN 8604. 581. 58.4 E39) 3S) | bsg Ro y ol p Seba? aut) | tae a sO 56 
mea 5 Ya 860159 1:59 | 148-) 3:50); G85 87-04 | Sea 6:4 20-719) 68 60 
Seooe 900 | 60)}' G0.) ° 144°) C3 ak oy pO. 20 6-0 eos eye? aisle 71 
AAG i 820 )},60)| 601 145) |-3>4.) |) 5-0 25-24 | 629515 be 2 4 11. BGS 62 
4.35 “ 840 | 60.) 604° 142.) (3:50) ) 6-00" 6-20) 9.0.15 7e0 fale 7iy 6S 67 
a Sars S104 OL.) G04 1441 | S16) Paras 25-1 baearer oe eee ol OO 67 
HE 2 ae 840 | 62 | 62 | 144) 38-6] 6-2] 6-4} 9-3] 7-0] 2-2! 70 67 
G2 055 800°} 62 | 62 | 145) 3:5); 5:31.5-51 @-0) 5:3-) 1:6 - 68 65 
Croom es a ay CP a: Re re ae a 
eae 810 | 63 | 65} 144) 3-4] 4-5] 4-7} 6-0] 4-7] 1-4 60 58 
(go ke o10%), 64.) 65 | 140) eb | be a 70) ee one ee O eta g ae 49 
§2054 $60 1 G4.) 64.) 51338 104.05) } 7.0 7-2 AE O s Oeoe) ie ie an 32 
Ses uty $00 |} 63 |}. 64.1 130; 3-5.) 5-4) 5-61 8-0) .7-6 |] 1°38 30 eat 
9.05 76 860 | 62} 62] 128| 4-0] 7-3] 7-5) 10:8} 9-5|1-5) 55 52 
ho pa 83046291563: P 41305) 9376 Osan 0-0 Secu. ce euaie oO hol 48 
Rede 910 | 64; 60; 128| 3-6] 6-3] 6-5] 10-0} 8-9] 1-9} 30 27 
room 880 | 63 | 62; 128] 38-6] 6-4] 6-6; 9-5; 8-4] 1-5) 41 39 
Lea $704 62} 62.1. 129°) (3:%.)) 6:69 16-812 O28) eS ett fee so 34 
Leo a 900 1 62° 1°621 (1281 3:24. G.67 bo: 8) 10-07) 2. o- 0 14 On 7G 74 
12.05 a.m 900 4°61 7'62 151297 S.7 bo 6260 1 G- 8.5 10s.) Sasa) tte meg 65 
L2e Soe 910 | 63 | 66; 128] 3-7| 6-6| 6-8] 10-0! 8-7|1-6 60 56 
LQ. 910:| 62 | 66] 126] 3-7! 6-64 6-8] 9-9}! 8-6] 1-6 39 35 
Peo ws 900 4 63.1 66.1 (126) (3:6 |) 62306-3025 1 | So cais abe 50 
270De% 9101-63) 664-120) 28264 Oso oG- oss) Ses eet eyO 59 
ROO es 9204) 62, ) 68h oR24d | 3301) GeO tater el Os Od dete On td ee) tugs 60 
SLE 920 | 64) 62) 1291 38-5) 6-4) 6-0) 9-5! 8-3! 17-5) 64 60 
S000: 930 | 64/ 64] 125} 38-9| 6-9| 7-1] 10-5] 9-8] 1-8 67 64 
Ares’ 920.) 63.) 68.40 LOOT 4:5 |) Te Qa eg et at Sef 4 758 12a GD 56 
430°" $60:4..02°| 63:1) 1209 (S28 | Ge ate ug aig <0.) be 2e] ate yg 63 
H205 900) -62 | GO) 118 7 93.77)" 6:40 ee ore 9-0) -S-Stleg mos 55 
5.35 “ $80 4-63) 65,130) (3.4) ~ 6-10 6-3516 (22-1) 65 Jel ole 62 59 
6.05 “ 890 | 64/ 65 | 127; 38-8] 6-6] 6-8} 10-3| 8-9] 1-8 49 45 
Crook” 890 | 65 | 66) 128) 3-81) 6°671> 6:8 | 10-3 | 10°24) 1-9) 1 50 46 
es % 870 | 66} 68; 130} 3-6) 6-2] 6-4] 12-0} 10-8] 1-8 52 48 
Peo0 ce $80 | 66.) 68°) (12271 356 |e Os 2g oan) cio led V1 Oren 5d 50 
S050 $50 1:66 67" 120s "326 V2 OZone econ Os 112. 0 babs 56 
S130 A. 850 | 66 | 67} 128 | 38-9} 6-3} 6-5] 10-0} 9-0] 2-0)| 63 60 
9205" “ 800 1:66.) 65,1) 1247 4+1.) 76-8 Paeg- 0.) lis3ite 9.37 1.8) 50 47 
Wea o's 8303) 66 | 665lcoR 20s 3-6") Or 2a | a oll: ¢ tal ment) 47 
10.05 “ 860 |.66 1 67.41.1804 73:6.) 6:25-50-451) Selo 7-0.) dasieehl 48 
L0esa00- 960 | 66 | 67 | 1344 3° POO: Weoo Osd | 976 1 OOO AT 
EOD“ 860 | 66 1°87 101220) 1326 FG: 16.38 1510125 0-6 ae Oree 49 
1135.5 820 | 66} 64 | 125 | 3-6] 6-1} 6-3) 8-11 7-010-6 60 57 
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PRODUCER TRIAL No. 26. 


Date—February 15-16, 1909. Producer No. 4, at McGill University. 
Time of lighting up—7.30 a.m. Trial commenced 11.35 a.m., February 15; ended 


11.35 a.m., February 16. 


i eh cre 


29. 


Duration of trial—24 hours. Kind of fuel—No. 8 coal. 
Observers and staff during trial—Cameron, Killam, Gardner. 
Computers—Killam, Cameron, Ford. 

Chemists—Stansfield, Nicolls, Campbell. 


SUMMARY OF OBSERVATIONS. 


FUEL 
Totalcosl charged during triqli 9". Woe e nts ae ee he ales Ibs. 1450 
Moisture in coal as charged. ... 2.26... ee cee ee cee per cent. 1-9 
Calorific value of coal as charged, per Ib..............------55- B.T.U. 13600 
- : CO CODL Cia ee so ete evn Sig op a B.T.U. 13860 
Proximate analysis of coal as charged (by weight): fixed carbon, 
61-6; volatile matter, 27-5; ash, 9-0; moisture, 1-9........ per cent. 
Combustible in dry refuse removed during trial: fixed carbon, 
G35; volatile matter, 2-7... ee ee ee ee epee Total per cent. 66-5 
Average depth of fuel bed (measured from centre of gas outlet)... ins. 43 
GAS. 
Total gas produced during trial (from meter readings)........... cub. ft. 85630 
Average temperature of gas leaving producer...............---. oe, 827 
% i “4 A OITLELOLME NS SLemR TS See ities LN oF. 63 
Average temperature of air in producer house..... = ASAIN: SM ora SH? 63 
Average higher calorific value of gas per cub. ft. by calorimeter E 
(cerobser ucts tid eel AME CHS (8h oe tee eo Sk ob B. Po 99-8 
. Average higher calorific value of gas per cub. ft. by calorimeter 
(gas dry at 60° and 14-7 lbs. per sq. M.).........-..--2- +--+: BiEUp lots 
. Average lower calorific value of gas per cub. ft. by calorimeter (gas 
dry at 60% .and/14:7 lbs. persq. im.). ... 05. .06. 6. Je vs BeEU.n 9129 
Average barometric pressure........ 02.620: cee e eee eee Ibs.sqin. 14-66 
EU CtiCn al PrOOUCEE 2.0.4.4. oc | fe Re ee ener Se ins. of water 1-5 
CAE AVOCION fit; CRU AUSLCT See ie ke lal ser ot RRs aires Tatlsd aah ins. of water 9-15 
Same Pressure of pad atmeter > sk. 4 ees. SORA ins. of water 4-9 


STEAM, WATER, Erc. 


Total steam used in producer during trial.............-.--.555- Ibs... 2040 
‘¢ water used in scrubber and gas washer...............-+---- Ibs. 38580 
‘‘ tar extracted in scrubber and gas washer............-.---- lbs. 55 
Average power required to drive exhauster..........-...---55+- H.P. 2:5 
- ey Pam WASHET NE Salta oh. .2 rst eee HP 1:5 
ENGINE. 
Total revolutions during trial (from counter).........-..--.-+++ 3138-06 
Average explosions per minute.............6.-- se cee e ete 102-5 
Average efiective load on Drakes... 61. 2.2% ne yachebcie ete: lbs. 16606 
ifective radius of brake wheel... 0.02... 00. eee eee fiz ro vos0 
Average mean effective pressure from indicator diagrams......... Ibs.sq.in. 62-3 
Notes. 


Fire poked at: 3.05, 3.40, 5.25, 6.15, 7.00 p.m.;4.05, 5. 20, 6.40, 7.50, 9.20, 10.00, 10.35 a.m. 

Refuse removed at: 3.05, 3.40, 5.25, 6.15, 7.00, 7.35 p.m.; 4.05, 5.20, 6.10, 9.00, 9.29, 10.00, 10.35 a.m. 
Behaviour of coal: Not very well adapted for producer work. 

Average time between poking: 2 hours. 

Clinker: No tendency to clinker. 

Tar: No trouble. 

State of engine valves at end of trial: Good condition, cleaning not needed. 

Valves last cleaned: Jan. 29, 1909. 


ANALYSIS OF Dry COAL. 30. ANALYsIS OF GAs BY VOLUME. 
Hydrogen... .... 8 a: 4-:7% Carbon dioxide.......... 10-8% 

BEDOD Te” ost oa cs a 77-6% Oxy rere nena) eoamane ns 0-7% 
NICrOPeD eae cute kts 1-6% Carbon monoxide........ 10-2% 
Oxypen ot cco 3 0-6% Hydrogen Sey CMa Rs 
SMUpAUre. wee... 0-9% Methane. 7.20. aaah 3-1% 
Total carbon contained Hthywlene@e: <2 gies! mob ot 0-2% 


by dry coal charged 1103-0 Ibs. RRO PET. hai aieytgas axe 63-1% 
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REMARKS. 


No tendency to arch or clinker. Calorific value of gas low. Some trouble from dirt 
collecting in pipes. Economic results not very good. 


SUMMARY OF RESULTS. 
TOTAL QUANTITIES. 


Dry coal :eharged during trial 2035, ie ee ee ee Ibs. 
Combustible charged. during trialiss a ee ee Ibs. 
Averice BOP or engine during irink we Gel eee te eee ee ERP; 
~,. inditated Fh. PSol engine duringearint se oie seen ee ishin 
‘‘ _H.P. taken by exhauster and gas washer................ Hak: 
‘‘ B.H.P. while gas consumption of engine was taken....... H.P. 
es os ‘‘ corresponding to total gas produced........ HaPe 
“é (as oe (zs (<9 igs and 
available for outside use, allowing for power used............ H.P. 
HovurRLy QUANTITIES. 
Coal:charged ‘per hour ise cet ng ee ae nen eee lbs. 
Dry coal:charged per-houtsid ossaeah Haun eee een adie eee: Ibs. 
Combustible charged pershourc o) ener ee ee ee ee Ibs. 
Coal charged per sq. ft. of fuel bed per hour..................... Ibs. 
Dry coal charged per sq. ft. of fuel bed per hour................. lbs. 
Combustible charged per sq. ft. of fuel bed per hour.............. Ibs. 
Coal (as charged) per hour equivalent to power used for auxiliaries Ibs. 
Coal (as charged) per hour equivalent to steam used in producer. . Ibs. 
Gas (by meter) supplied by producer per hour.................. cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer per 


hott 2 3. ices a ttt aS ee ise eg ae ne cub. ft. 


Gas (by meter) supplied to engine per hour while gas consumption 


was taken geet ye age Line) Cee eee aE Cee ee are eee cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 
hour while gas consumption was taken..................... cub. ft. 
Calorifie- value ol..coal charged perhour!. 0%... ..zemee. ee BaliU: 
7 ‘‘ gas produced per hour (lower value)............. Bale 
Steamftsed iniprodncer, per: hour! .. 2 .se ie eee ee ee Ibs. 


Economic RK&SULTs. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 


charged: 25 vicar J alee rae an hh ee eee cubrit, 
Gas (dry at 60° and 14-7 Ibs. per sq. in.) produced dry coal charged cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of com- 


bustible charged yun ue sic e Renee ee ee eee cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) used per I.H.P. per hr.... cub. ft. 

y: i Fs : iy Ss MGI EL Pe tee) We Le 
Steam used in producer per lb. coal charged.................... Ibs. 
Water used in scrubber and gas washer per Ib. coal charged...... Ibs. 
Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

CUCE Foes any acute epee ys ice gus te eR ee le lbs. 
Efficiency of process of gas production and cleaning, based on coal 

Charged eS vic eee timid oi sith a np ta per cent. 
Efficiency of producer plant allowing for power used for auxiliaries per cent. 
Efficiency of producer plant allowing for power used for auxiliaries 

and for steam used Im producer: 4... on meee eee ee per cent. 
Thermal efficiency of engine, based on B.H.P................... per cent. 
Over all efficiency of producer and engine plant.................. per cent. 
Calorific value of gas supplied to engine per B.H.P. per hour...... B13. 


Coalas Dry 
charged. coal. 
Pounds per hour charged into producer per B.H.P. 
developed. by; engine Mie sivs. 7. a Water) no ete 2-28 2-24 
Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
WUNUAriGs Aaa Mew ete ene ie dly cae igo ie eee eo 2-69 2-64 
Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer.... 3-14 3°08 


coal charged into producer per B.H.P. per hr... B.T.U. 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 3 
Date—January 25 and 26, 1909. | Trial Number—23. 
OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


Barometer at beginning of trial... 1.0.2... cece cece eee teem e renee ee eeers 29°45 inches. 
& ee serra Oo Se ahs 5 2 eer aia este tis 2) <'niny ely ahs So S12 bie) SONS w on0sg BiSjniw8ieh a) ee 29°45 8 « 
ME eA Of GIES Sore oetaieinl ol ce aie ie) shore eysio ate avelee) al'ch.avsje\e)s)sisisic ops S\ris.els 00) a+ s OO G2 mre 
Water meter reading at 10 a.m., Jan. 25......- 2. e eee reece eee rere cree eer nenes 68,122 imperial gallons. 
cs 2 & Minter a SU Obrint Gh ok eer new age ee ceminiefe s, o8\0 6S ele 431 a 
: Difference, in 22 hours. .........-.+.+-+:-+3> 3,309 * 
Brick in producer base............- BU Neen Dee Py esiatn's, castes Ga; aslecerorel'et olisi ens fave) cx 900 lbs. 
Average level of fuel below top plate of the PIOGUCEE. fp vislj vee os sh dee eh Seeks: 20 inches. 
TIME. 
4.00 a.m., Jan. 25 Started fire with 10 Ibs. of shavings, 40 Ibs. of wood, and 120 Ibs. 
of coke. 


Gs007 <7" “ “  Down-draft with fan exhausting directly to the atmosphere. 
G10. - -*! « Charged 100 lbs.of coal 
6é 


6.30 “ce cc cc 50 “cc 
7.00 (a3 igs ce cc 50 “ 
7.30 (75 (a3 oe (9 50 6c 
8.00 “eo ce ce ce 50 ce 


Sea. «  «  Down-draft with blower. 
8.40 * « «Started engine. 

S45. -* ie Started trial. 

Abs “© 96 Finished trial. 


Notes. 
Explosion counter gave trouble. 
Tar removed fromthe wet scrubber... .....-...ee cece ee te tee ce teeter sce ee eae ecen ec sess 44lbs. 
ar removed from the gas-Washer. ... 2... 22. e cee et ee te tet eee tere stew enrnsoeeery - 12Ib 
403 lbs. of wet refuse removed from the producer during the trial. . 
402 Ibs, of this when dried weighed... .. . 0-0... 2... cee cece crs cc sess er ceesccntenscesaccccces 120-lbs. 
995 lbs. of wet refuse removed after the trial. 
995 tha of this when dried weighed. 26 6.0.2. -\s cece cece ee eb ere w cece clec ens eesewmercrens pe ay 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Date—January 25 and 26, 1909. Trial Number—23. 


Note: R. and B. apparatus used. 


Carbon | . Inflam- 
Carbon Ethy- Meth- | Hydro- | Nitro- 
Time Dioxide | Oxygen lene ida ane gen gen pee 


per cent. | per cent.) per cent.| per cent.| per cent.| per cent. per cent.| per cent. 


9.05 a.m 1i-y 0-9 0-1 11 5:0 6-9 66-9 21-1 
10: C0 i 9-2 0-4 0-2 Lia 1-7 5:2 66-2 24-2 
LOO 9-2 0-3 0-0 14-2 2-1 50:4 68-8 21N7 
12.00 p.m 10-5 1-3 0-2 11-4 2:2 O57 65-7 22-5 

1.05. °% 12.5 0:6 0-2 Liz 3:4 14-1 58-0 28-9 

2.00 Re 13-9 0-3 0-2 10-9 1-7 nie! 61-9 23°9 
3.00" = 12-5 0-5 0-0 9:5 2-2 11-8 63-5 23°5 

Se O0see 11-5 0-3 0-1 12-2 1-8 13-3 60-8 27-4 

9.00, 45 15-5 0-4 0-0 9-4 2:1 13-6 59-0 25-1 

ek Ua Td 0-4 0-2 12-5 2-1 13-0 60-7 27-8 

Oo aa 12-5 0-5 0-1 12-0 2-1 10-3 62-5 24-5 

PRU an: 12-4. 0.4 0-1 12-3 1-2 12-1 61-5 25°7 

st oa 9-2 0-3 0-3 13-0 5:6 19-8 51-8 38°7 

1000355" 12-1 0-4 0:3 12-6 Led 14-5 08-4 29-1 
018 12:8 0-4 0-0 11-0 2:1 12-9 60-8 26-0 
12.00 a.m 11-2 0-5 0-2 10-6 2:2 13-5 61-8 26-5 

ie 12-8 0-3 0-2 11-8 2°] 10-9 61-9 25-0 

2006 BND 0-3 0-0 12-1 2:2 13-1 60-6 27-4 

3.00 “ 12-8 0:5 0-2 11-5 2-1 Ahh Bek 61-8 24-9 

4-00) 5° 10-5 0-4 0-2 14-6 1-5 13-8 59-0 30-1 

5700. * 10-6 0°5 0:3 13-2 2-1 10-2 63-1 25:8 

i 10-7 0-4 0-2 12-9 2-1 8:7 65-0 23°9 

0200) h 9-2 0-4 0-1 12-2 2-2 14-3 61-6 28-8 

7-005 10-2 0-4 0-4 13-7 1-7 9-4 64-2 25-2 

SZOU Ter 9-9 0-4 0-1 13-7 ae 13-9 60-3 29-4 
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OBSERVATIONS OF GAS METER AND B. H. P. 


Date—January 25 and 26, 1909. Trial Number—23. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. indicates 
that all the gas is passing to the gas engine. 


Main Cubic Loads on Net rae 

gas feet tight and load ie ae 

Time. meter in Remarks.| Time. slack sides on Cat is 
readings | inter- of brake. brake.| TE4@108 

ae eS el) ae sl eae |). Oneaide 

cub. ft. pe ibe ee ee ee 

8.45 a.m. beg 2 BO i eh INZES Glas cae cote 250 70 180 04680 
2 ea a 1716160 1680 SOMERS cee en etee. 250 70 Lois ite. eee 

Se Lat eed 1718000 1840 COMB UE Ie SmBEe ht a BD 95 180 11280 
teres 1720050 2050 pate iy) A sade)  Seare 21S 95 he ee ae ate * 
iB og? 3 ea 1721895 1845 ee Ae Bee be hae an 219 95 LSO} Wiad oes 

Me bo, tS 1723420 2025 nis eel Detae X oa aa 250 70 180 21200 
ak Ast 1726000 2080 OPS «Taare a ay 250 85 165i 7 eee cae 
12.15 p.m.| 1728000 2000 ag) Dien a A eI 250 85 LG) er eet ee ree, 
45 1730000 2000 bie all if We a Se ba 250 85 1) OSt aieta beer 
ee Pace 3A 770 1770 NEA, Tree aa ey, 250 85 LOR ce ae: 
te 45s 1733860 2090 bo ka Ht oe, as 250 85 TOG) “se Seo. 
DRE 5A dae 1736000 2140 By Ome ie eae ae 250 85 1.G5}\y oe cote 
Aye. 1737780 1780 INE BOUT eee on 250 85 T6055 ine eae, 
Sloe 1739660 1880 Cae Oh un bat oe wens 250 85 165) eh eee 
ae a 1741580 1920 Ee Vale ea, Si Ache 250 85 LOG ee eae 
Ae le 7 8 1743400 1820 Shen te eee mre sa 250 85 TO5) Po aee eee: 
Aan 1745220 1820 WR cee ae os 250 85 EGD) i ieet ege teem. 
mee 1746400 1180 % (5.00) 250 80 PON See ce ae: 
Ga ead 1748920 1520 Me ey eed coe 250 | 80 ETO: * Ae re: 
Gn bbre** 1750140 1820 Se 1a a Sem eee 250 80 P70) see Ae ae, 
Grane ** 1752360 1620 ee ca ae oe a 250 80 POR Ra ae ana a 

itoe 1754130 1770 mer aga! AY Wk oh ee aa 250 80 170 74480 
eae 1755930 1800 vine ahs cia. Sarge ta 250 80 LO tee a ee 
Selo 1757800 1870 ne (Aa aaee: aE 250 80 VOY titan cote ante 
ier: 1759770 197 so Keak cdi ¢ MORE =. tos A a 250 80 ZG) aitee een 

On Rae 1761710 1940 “ Resa kay hone 250 45 5 14560 
45) .° 1763750 1940 ag OS Sia ena 1? 250 75 EOS Peco eae 
188 os BS ae 1765100 1950 Um gah ia lac aad Ok 250 vale. 15 teen 
1245)“ 1767750 2050 SEND We Coe a ae eee. 250 ihe 175 Lee 
Oi a hala 1769630 1880 LE! MA ica tiaet Bed ie A inc 250 fhe UG ARG ee ae 
Pipa. 1771560 19380 SOMP aria powe wi ow x; 250 75 UTC ieee 
Pelovagm si) HY 73380 1820 igh eee 8 Dae oda ee 250 res j ESS pata ate ea ae a 
eye 7 1775200 1820 SO Mera a |e, Oued eS Me 250 7 NGF Cat Pees ins 
ig G5 ee 1777190 1980 OG ta ak ets 250 res PCO MUO ee eee: 
pe 1779120 1930 Spe Gat HNN te Me oak gr 250 75 T POA ees 
aa eS ear 1780680 1560 ep em at dee te oe eau fis LPS Fie ae 
ADEs 1782650 1970 hia Ris Sah re a 0 tne A 250 ves Laie oe ee 

koe ac 1784400 1750 ROS ral Sco a 250 85 165 27785 
S408. 1786310 1910 Sm nk eee Neca 2 250 85 | 165th oe 
aslo. * 1788235 1925 esas ih tet riers! Rae 250 85 TOS Aree ee 
AeA. J 1790190 1955 bP onan trie Aun: sce: fe ate 250 85 TO57 Vidco nes 
Wao. >" 1791930 1740 St a Pa Me ites 250 85 POOR? ee a ses 
uaa. 1793720 1790 Se O81 SRR, cae ee: 250 85 Lots ham ene ete 
On bg: 1795550 1830 bie es ee 3h agp Rose 250 85 18 aa oe ea Le 
Grates 1797300 1750 Ley PSN eee ee ee 250 85 PO toy ees oe res 
Loe oe 1799170 1870 COE ee He Se ae es 250 85 TOGRy eee ate 
457 OS 1801080 1910 a De SG 250 85 LOSS esas 

505s a 1802280 1200 aan ae toil Bt Bre 250 85 165 39935 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 


Date—January 25 and 26, 1909. Trial Number—23. 
~ Water Temp] 3 hes 7 
a Ee _ | Deg. Cent. (O'S Ryo 3 .) Re 
Time |&e| 94 |—7 12 8 8| Bg | Time | of 
et ere a tes aa s 5 
es) niet 20 | 5 
E | Sry | Inlet Putlet se BE] ad- eleeacy | a 
lbs lbs 
9.15 a.m.. .|58 | 4 4 SO LOR SO or Oye a eee) tee 
9.45 * . 31.59 Tr 4-12 | 10-38 1800 | 107-2 8.50 50 DO 1. ak eee 
1OALo ASS 44260 Te 4-94 | 11-08 1620 94-6} 10.05 25 10 hei ee 
HOPED eo) AAG 3 B= 1b 14 82) 1700 a Ore) ete G 50 15: Ne 
BLO 62 $ 5-18 |} 11-18) 1850 8/-8) 14.30 25 150 11.30 
De 4b ibe Ta 5-23 | 11-50) 1610 94-9) 12.15 50 BOO > wits hee 
12.15 p.m...| 63 Ta 5-22 | 11-88 1600 | 101-3 1.10 50 ZO Yh ios ee eee 
eT 4Ou Se ot O4 3 5:38 | 11-74) 1865 | 94-1 2.10 50 OO co eee 
PLD, 64 a 5:51 | 11-94) 1820 | 92-8 3.00 25 S20 (a> a eae 
L455)" 65 7 5:53 | 12-06) 1845 | 95-4 3.45 50 OCT abba 
79 Os ee 65 7 5-59 | 12-62) 1790 | 99-7 4.45 50 425 4.40 
Bead |< a 5 5-36.) 11: 98) 1780)! | 9as4i ew ebele 50 475 5.15 
Dinko oT Ob = 5-31 | 12-29) 1750 | 96-8 6.35 50 925 5.40 
3.45 “ ..| 66 3 5-50 | 12-68) 1770 | 100-8 8.00 50 G1 OG. ine eee 
ASA OS MOE > 5:35 | 11-99) 1865 97-5 9.05 50 625 9.30 
APAD COAG > 5:50 | 14-10) 1840 | 125-3 9.35 50 675 10.20 
DEO el see $ 6-12 | 12-89) 1800} 96-3) 10.35 75 CONUS eat op tos ee 
ees Poy sO 3 6-72-1-13-65)- 1875.) 103.0) 11.50 50 800 11.50 
Geel be) JP Oss $ 6-80 | 18-81) 1820 | 101-0 1.30 50 850 1.30 
0545 — 5-21.68 is 6-57 | 18-70) 1660 | 103-6 2.30 50 D00> | .cuhs Sees 
hee Lown or Ot As 75 ¢@-18.1-13-O01) 1755 | 87-2 3.15 50 950 3.15 
Tipe eri. Gl OS ia 6-55 | 12-31) 1860 | 101-8 4.30 50 BOOO: 4: 200 0 mike acer 
Solo) wae FOS vz | 6-77 | 12-75 1875 | 106-5 5:15 50 1050 5.15 
co Re 2 ea UE oe 3 6-36 | 11-58) 1670 | 103-6 5.45 50 1100 5.45 
Poli abs 7 Oe 7s 6-92 | 12-93) 1785 | 101-9) . 
9.45% »)'68°|\ |---| Galeeele son 1850 NGe. 6 
OSL 0 68 Ts 6-63 | 11-04; 1920 98-7 
10.45- “ 67 TE 5-32 | 10-92) 1990 | 105-9 
ia Wy tage 67 3 5-18 | 10-55) 16380 | 104-0 
WNE Sadie a ety a 5:41 9-91} 1770 | 94-7 
12.15 a.m...) 66 soy 5-33 | 10-70} 1900 97-0 
AD op ee | AGG Ps 5-55 | 10-59} 1860 | ‘88-1 
1.15 “ || 66] 3 | 5-57 | 10-96 1880 | 96-2 
Pe one FOG 5 5-50 | 12-05) 1810 | 112-6 
AD Sy ee WEN 63% Ps 5-43 | 11-07} 1890 | 101-3 
B45) SO 8 Ob 4 5-00 | 10-46) 1760 | 104-5 
ele) ae (Ue ROO Ts 5°52 | 12-11) 1810 | 118-38 
Beet. 14 Oly a 5-56 | 11-52! 1610 | 102-6 
$e 409 Pe AGS tz :| 5-383 4)11-53) 10004 tiga 
S988 HE ad OO BY 325) pel 5: 28 4o11e 235 18907 O0GaD 
Lia: 0 Sonate Be 4 1) $ 0:33 | 10-18) 1660 | 95-6 
Oulos **~...1 65 a 9:16 | 10-29) 1720 | 105-0 
Orban ot 00 3 9:67 | 11-09) 1720 | 123-0 
Felon oo +64 4 5-20 9-88} 1940 | 108-0 
7,45. % 64 3 9:19 | 10-38 1950 | 120-3 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—January 25 and 26, 1909. Trial Number—23. 
PRESSURE. SUCTION. STEAM 
TEMPERATURES. Ins. of Water. Ins. of Water. PRESSURE. 
oF, ender a ene trie on SL vara go) EE Te) Ve 
Meter. Exhauster. Ibs. per sq. in. 
Time. Ou i 
. a 
5 Os a | 

© > . . (2) . . 
eedespe eos | a] Be [Fe les| | 3 
esiae|siee| | 3| Bb] B32 | aeies} 3] 6 
Ge loam tat } hs } Cee cyl We) ea } 
8.45 a.m 640 | 61 | 60 O11. O°" 5A BG h 733 8°71 2-3) * 66 64 
pai gas 700 | 61 | 62 126 3-7 6-3 6-5 8-6 4-0} 1-6 68 65 
0145 °** 740 | 62 | 63 108 3-8 6-6 6-8 8-9 4-3 | 2-0! 60 56 
i Ng pee 780 | 62 | 65 167.4) 3-9 2-6-5 | 6-7 |. 8-6: 4°0 12165)" 67 63 
a0 .45 .‘‘ 810 | 64 | 66 141 4-0 6-8 7-0 9:6 3:9 |1-5 70 66 
2 a Pe 840 | 64 | 66 144 3°9 6-8 7-0 9-4 4-1|1-7| 70 65 
1. 45-*' 850 | 66 | 67 146 4-0 6-7 6-9 9-9 4-3 | 2-6) 63 60 
12.15 p.m 850 | 66 | 67 144 4-0 7-0 (ice 9-3 4-2 | 2-3) 62 56 
12 4500 Sela ep) | OG | 68 145 3-8 6-2 6-4 8-4 3:7 | 1-7) 50 46 
i Pew Esa 880 | 67 | 69 148 4-0 6-8 7:0 9-7 4-0] 1-7 53 48 
i457“ 880 | 68 | 70 150 4-0 6-8 7:0 9-9 4-0 7 -1271> ST 53 
Vie ba 880 | 68 | 70 152 4-0 6-9 7-1} 10-0 4-2}1-8 63 60 
oa 840 | 68 | 69 146 3-8 6-0 6-1 8-0 Oso OD 61 
3 ea 860 | 69 | 68 147 3-9 6-5 6-7 9-0 oUt Leptee OD 59 
ono“ 820 | 69 | 69 151 3°9 6°3 6-5 9-1 3-61 1-5) 65 63 
445 “ 800 | 69 | 69 152 3:8 6-0 6-2 8-4 3-7 11-8 49 46 
2a ye. 820 | 69 | 69 148 STW 6-0 6-2 8-4 AAS oy oa 50 
Ma ET RRs 870 | 69 | 70 161 ont 6-0 6-2 8-6 4-0 | 2-0} 60 oF 
Datos" 860 | 70 | 70 158 4-4 6-9 7:1 9-8 4-1} 2-0 53 50 
Bath ** 800 | 70 | 70 154 4-0 6-5 6-7 6-8 Sia. ely to 38 
6A5 “ 800 | 70 | 70 153 3-7 6-0 6-2 8-0 Sed At de Dias OO 3D 
gee h | 800 | 70 | 69 156 3°8 6-0 6-2 8-4 Bed deeeUasoo OL 
7f ep Be 800 | 71 | 68 154 3-7 6-0 6-2 8-3 3:7} 2-0) 43 40 
Brith 830 | 71 | 70 160 4-0 6-4 6-6 9-4 Atl Tf Zeke 04 51 
eek: te 830 | 71 | 67 120 4-0 6-6 6-8 9-5 4-1 | 2-4 45 42 
Valor 840 | 70 | 68 150 3-7} 6-1 6-2 9-4 4-0; 2-3) 48 AD 
8.45) “ 850 | 74 | 69 118 4-0 7-0 7-21 10-5 4-4} 2-5 50 47 
tO2kS “ 840 | 72 | 69 145 3-9 6-4 6-6 9-4 4-0} 2-5 51 48 
10.45 “ 870 | 70 | 67 128 4-0 6-6 6-8 9-7 4-3 | 2-5) 66 3 
1716 ** 860 | 70 | 67 128 3:9 6-3 6-5 9-5 Aa Lops Glu: OD ay 
Be Se 860 | 70 | 67 121 4-0 6-6 6-8 | 10-2 4-4;2-9 53 50 
AE GIS cl 840 | 69 | 66 127 3:9 6-0 6-2 8-8 4-0) 2-5 61 59 
12.45 860 | 70 | 67 Gayl 4-0 6-6 6-8 | 10-0 5-3 12-7] -70 67 
ONS sei 850 | 70 | 67 136 4-0 6-3 6-6 | 10-0 4-1] 2-6 65 62 
b4Ap) * 850 | 69 | 67 145 3-9 6-0 6-2 8-4 4-0 | 2-3) 60 57 
Bator. 820 | 68 | 67 144 3:5 0:6 5-8 8-0 3:9 | 2-3) 60 Di: 
7 ee ee 850 | 68 | 66 1438 3°9 6-0 6-2 9-3 4-212-6 60 OT 
Sd Oe i 850 | 68 | 67 140 cat 6-2 6-4 9-4 4-2 | 2-6 68 65 
5 Ae: ts 840 | 68 | 67 142 3-9 6-4 6-6 9-6 3.0 1 2ay ff 64 
4-15 ** 820 | 68 | 66 144 4-0 6-5 6-7 | 10-8 4-4) 2-6 52 56 
4.45. ‘ 810 | 68 | 66 143 4-0 6-5 6-7 | 10-4 Ae Oetoo =O. Og 56 
bp. tba‘ 800 | 68 | 65 146 3°8 6-0 6-2 9.2 AA 24 OD 62 
5.45 “ 800 | 68 | 66 143 3-9 6-0 6-2/1 10-0 ASS) Sesh nO 57 
bs la,“ 800 | 68 | 64 145 3°9 6-0 6-2 | 10-2 4-6 | 2-9 53 50 
B45. “* 800 | 68 | 64 143 3°8 5-9 Beh 10s 4-7 | 2-9 50 47 
su lpo o 800 | 66 | 64 149 3-9 6-0 6-2 |} 10-6 4-8 | 3-1) 60 ave 
Fe 800 | 66 | 64 146 3-8 6-1 | 6-3 | 10-2 4-5 | 3-0) 48 45 


| 
| 
| 
| 
| 
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PRODUCER TRIAL No. 238. 


Date—January 25-26, 1909. Producer No. 4, at McGill University. 

Time of lighting up—4.00 a.m, ‘Trial commenced 8.45 a.m, January 25; ended 
45 a.m, January 26. 

Duration of trial—28 hours. IXind of fuel—No. 3 coal. 

Observers and staff during trial—Cameron, Killam, Gardner. 

Computers—HKillam, Cameron, 

Chemists— Nicolls, Stansfield, Campbell. 


SUMMARY OF OBSERVATIONS, 


lurL. 
1, Total coal‘oharged Quring trials es cas ala hack 5 enema ate seats inh Oe Ibs. 1100 
“2, Moisture in coal as Gharwediiio.. Wiccauh sows tas PMA Nyx vk vis cake eer Chtit. 1-3 
3. Galorific:value’ of coal as*onarged, per lb.ic a... wath s Bo eee xt B.l.Ws  hareo 
4. Ay ‘of dry coal per he bck e ne Ae ae Ca Ree B.T.U. 12960 
D; sete ate analysis of coal as charged (by ° weight): fixed carbon, 
2°7; volatile matter, 24:0; ash, 12:0; moisture, 1:3.....:.. per cent. 
6, Combustible in dry refuse remove re during trial: fixed carbon, 
63.1) volatile matter) 4°56)0." \) ak adn ai wena we me ...lotal per cent. 57°9 
7. Average depth of fuel bed (measured from centre of gas outlet)... ins. 40 
JAS. 
8. ‘Votal gas produced during trial (from meter readings)... .. wea sivs' OUD, It... SpouG 
, Average temperature Of gas leaving producer... i .csccrssaees ay Paks 824 
10. St POGPer inc sh Okie sc 1 oe eae Cras ip ye 68 
11. Average temperature of air in producer house.............. 008. rk 67 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 
{G8 DMO Ds) yhovivcew 0 (Gib oxiy Ae aaa a be sepals po eae RONPS haan aE Bot.U.4 1015 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 
(gas dry at 60° and £6: 1bs. DEISH. AN Jou ih Cambs se eee Bel: iy AUOsG 
138, Avorage apiere alorific value of gas per cub, ft. by calorimeter (gas 
dry at 60° and 14.37. 18) DOT. BOs Ws. Putas fms nis eee het Diy k | a Be eee 
les .AVGPARe DATOMIOtIIO MTOISUTH its bi nGdin < Baath 4 \ialeeteie ck eee s Ibs.sqin. 14-46 
15. (Sie 9 RLLOHION S.b- DEOU LOGI ssa) 16:10 ates 5 Rhea wees Gee Pe ee ins. of water 2-24 
16. Pa) P@UOCION Gb GRACO 65 Frau co, Rima iw a evil ahd are eae ins. of water 9-05 
17. , MTOSsUTG OL gas Bb MET didnt be Gcomn FAA , «++. .ins, of water 5-10 
Stpam, Watrwr, Wire 
18. Total ohh pas used in producer during trial......:....... SAR Ibs. 2070 
19. ‘water used in scrubber and gas washer............cc000008 Ibs, 40100 
20, 4 t ar extracted in serubber Ana SAR WORDED birt hn va an hae & Ibs. 45 
21, Average power re QUITS tO GPVS-ORDRUStAK Co. sy Locks duane ¢ Bue 2°5 
22, BAS! WHADOL. Ga tek f oik sor A eat eR ag 2°5 
IINGINE. 
23. Total revolutions during trial (from counter)................005 312000 
24. Average explosions: Her’ MINULOK ., hn cs Sl any ee eek he A ote ed 105-1 
20; Average eftective load’ On Drake... co va h ocak ome niente ated Ibs. S27 iee 
26, liffeotive radius Of brake Wheel: ..)....s,anemartiem hss ceva es & ft. 3-836 
27. Average mean effeetive pressure from indicator diagrams.......... Ibs. sq. in, 64-5 
28. Notes. 


lire poked at; 11.80 avm.; 4,40, 5,15, 5.40, 9.80, 10.20, 11.50 p.m.; 1.80, 8.15, 6.15, 5.45 am, 
Refuse removed at: 1.10, 4.45, 0.15, 9.20, 10.00, 11.50 pam.; 8.15, 5.45 acm, 

Behaviour of coal: Well suited for producer work, required very little working, 

Average time between poking: 2 hours and 5 minutes, 

Clinker: No special difficulties recorded, 

‘Var: Fair amount removed from wet serubber, 

State of engine valves at end of trial: Good, did not require cleaning, 

Valves last cleaned: Jan, 20, 1909. 


20 ANALYSIS OF Dry Coan. 30. ANALYSIS Or Gas BY VOLUME. 

PYOROG@eN i.e act Luan 4.38% Carbon diorxidG.. ss aan oe 11-4% 
4 an 7; 

CBE DOT t's shrank a eel 72°6% Oxygen... .. 5. RN IS | 0-5% 
INIDYORGNL Vaca Oke deme 2°1% Carbon monoxide........ 12.2% 

SITET ah wees fan ae 4.0% BEVOTOBOT oak cant vib 11-6% 
‘ ‘ ’ / ). OO 
Sulphur... seve cals 2-5% IVLGLOAING 5 ik acsaed hes Ried 2°2% 
Potal carbon contained HUGH VIONG Va ochis se diamines 0:2% 


by dry coal charged 789-0 Ibs, INICIO sien cs tones coer eats 61-9% 
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REMARKS. 


This coal gave gas of low calorific value but of fairly uniform quality, was easily 
worked and gave good economic results. 


SUMMARY OF RESULTS. 


TOTAL QUANTITIES. 


trvecoa)onarged during trial a= ead ticle sane earns ae sacs Ibs. 
Combustible charged during trial, v.32... 04 e0 se ors ces ee es lbs. 
yetape Dib, Of engine during trial oe a2 selene es i HP: 

meeeinicaten 1-b. of engine during trial o.\% es. tr. 0. acs Pa: 

‘¢ —H.P. taken by exhauster and gas washer................ iP. 

‘‘ B.H.P. while gas consumption of engine was taken....... lal 

4 ‘‘ corresponding to total gas produced............ H.P. 

(73 6c 73 ‘ec é¢ ée and 

available for outside use, allowing for power used............ H.P. 

HovurLy QUANTITIES. 

ree BUST RTOU  F cs ae oe tar coe Ciel has Sa aise « lbs. 
Pia Me ar OCUSPCE OUP S er ele bret ind ie cis ale were oa ccesie' et Ibs. 
Serer ueripie chareced per NOUL 20 2c vs.s cree ca Ese cineca beasts Ibs. 
Coal charged per sq. ft. of fuel bed per hour..................... Ibs. 
Dry coal charged per sq. ft. of fuel bed per hour................. Ibs. 
Combustible charged per sq. ft. of fuel bed per hour.............. Ibs. 
Coal (as charged) per hour equivalent to power used for auxiliaries lbs. 
Coal (as charged) per hour equivalent to steam used in producer. . lbs. 
Gas (by meter) supplied by producer per hour.................. cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer per 

ROE, cs ARS RUE PHRERR eee | AREA Ree Naalabbe 2) ch ar cub. ft 
Gas (by meter) supplied to engine per hour while gas consumption 

Be RUA COTA Mt 1007 May Pan eee MR hr he celts ie swete ae worm oh) ees cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken..................06- cub. ft. 
Calorific Velieror coal Charged perinOure) ioe see wate es wd a cme B.T.U, 

‘¢ gas produced per hour (lower value)............. ee be Ge 
Breasted in Producer DOL NOUL 0.0. ae a moles lash bd do ate a hare ous lbs. 
EconoMic RESULTS. 

Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 

STE Zio hea ws le re De PETES nt ARN) UY 9 ad ae URN in cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced dry coal charged cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of com- 


Pict Die Cay PCr ane eae hae eee tee ke A Bent oe cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) used per I.H.P. per hr.... cub. ft. 
(79 6c (a9 iz (a9 (a4 B.H.P. 66 eub. tt 
Steam used in producer per lb. coal charged.................... Ibs. 


Water used in scrubber and gas washer per lb. coal charged...... Ibs. 


Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 
BLL CC Cd tees tks aN hc wee Reet trast aims ee ks lbs. 
Efficiency of process of gas production and cleaning, based on coal 


CUTENESS lence echt ai doth Lig A ar a A eo Rea eh Ra ORES GR Rt a per cent. 
Efficiency of producer plant allowing for power used for auxiliaries per cent. 


Efficiency of producer plant allowing for power used for auxiliaries 


pip OLolealy Used Ith PrOGUCOR ee rah ose 1 ok Al ous bo oe kn es per cent. 
Thermal efficiency of engine, based on B.H.P................... per cent. 
Over «ll efficiency of producer and engine plant.................. per cent. 
Calorific value of gas supplied to engine per B.H.P. per hour...... Bie: 


6c“ 


Coalas Dry 
charged. coal. 
Pounds per hour charged into producer per B.H.P. 
POV EIOeUL IY CU INON I ue set UE Ais eee dene alec 1-76 1-74 
Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
BUX ATI CS ee Ee ees coal waco dons pia Sane eke 2-16 2-14 
Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer. . 2-70 2-66 


coal charged into producer per B.H.P. per hr... B.T.U. 


bustible. 
1-53 


1-88 
2-34 


¥) ap « i> 
ee ie eS 
~ 
rp 


WV After a take 


SPRINGHILL COAL FIELD. 


CUMBERLAND CO., NOVA SCOTIA. 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 5 
Date—January 21 and 22, 1909. Trial Number—22, 
OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


Perrainerctiat) Deouining OGaGLialssnerisiaieeievels <le)-\cuelclsle «/onens! =e elevalaiey capers s) ieva ole oie 29°84 inches. 
. MESS (MT OETIN IR A eT oreo on etious Clete a es.ss ool saehere toler Sie) stays ore) ie) si eve stshsvs csi's)iafsns leis; have 20 (See e 
o EE ASME ROTA AED Geers bh nD ORO Dae DOC ne Ceol tiie Heme Ore ere PREG 
Water meter reading at 9 a.m., Jan. 21.......... 0. ce eee eee reese Ss oat ae NE A IO 63,960 imperial gallons. 
- % @ FLATT cM OD cic aeePn ciate tara aha ml Nlnrape ar waratterer oes tetera Gielorel et 74,160 94 a 
’ IDitkevence sine 2 sel OULS see .telsite e etsietaenetcte er oteve eh BP PANOY | “ 
MPeIOETIT DLOCUCOT DASE ono. ois fide cs eG hde ee nees FOS oe deedawes Ans 1,000 lbs. 
Average level of coal below top plate of producer.........-..eee seer eee eeees 18 inches. 
TIME 


3.00 a.m., Jan. 21 Fire started with 10 lbs. of shavings, 40 lbs. of wood, 130 lbs. of 
coke, and 350 lbs. of coal. 
aeA0. f° “« « Started trial. Engine could not be started owing to ice in the 
exhaust pipe. 
ep *" (¢ «Engine started. 
12.00 ‘p-m., : on, Os washer cleaned by means of steam jet. 
e 3 c¢ (73 “6 ce ce ce ce 
11.00 ce 66 66 (a9 66 igs ce 
Beli, a... ! 22 y es : 
e40+a.m., .‘* 22° Trial finished. 


Neither clinker nor arch formed in the fire. 
Meriremoved trom the wet) SCruDDeIaa i) « «seit ste oust aslo tae els wi) « © sete creel Oe eee ne wee Biche ele ale m1 33 lbs. 
Bhan removedi fromthe gas wASHers. 4: oo. sce i. oe len ae olen es lumi ciy caclt sew se hey eee wise 1 Ib. 
286 lbs. of wet refuse removed from the producer during the trial. 
Hest Of this when dried weieheds so o5 00-2 <hicd ale ols © oe eos cise © eitofe so ole oe ele tele s osm de 85 lbs. 
1389 lbs. of wet refuse removed after the trial. 

OOM ing COT UhiS Wen: GTICd Wele Meds «s,s acichees © ols «ie «1s 6 21lo\0\0 cle) elelols wine) =e tell cre faieiniiele) 6 esl clin) « 14 Sak 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Trial Number—22. 


Date—January 21 and 22, 1909. 


R. and B. apparatus used. 


Note: 


per cent. | per cent.) per cent.) per cent.) per cent.| per cent.| per cent. per cent. 
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OBSERVATIONS OF GAS METER AND B.H.P. 


Date—January 21 and 22, 1909. Trial Number—22. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. 
indicates that all the gas is passing to the gas engine. 2 
eee ————_—_ rt nn 

Main Cubic Loads on Net ioe TsNis 
gas feet tight and load ahunter for ; 

Time. meter in Remarks, slack sides on reading rales 

readings aver a of brake. brake. onside ||: readings. 
cub. ft. fee ingee tes, feet 
8.40 a.m PGOG TOU oN EO rl), eid dk 2 ob Oh Pee Ways cbse eles of G athe 
2 i ork D7 OCL EO RINE EOE PST a ae loaf es solo tite, [ecient ais 5 
aga 1628255 70166 255m 
coy 10.0 THOUGGOEe GeTs0De ee bt 200. 7) bo) Pleo eee tee Pant De 
Le AGS" odo Uae Gb eee eh ote" 650 i beh 2o sd ariad AQUI 
19 tt Boy Po c0One fio one re a 2o0f 80 2 PLU ie. 2 tise BoE 
i104“ TES aah a OUR ey eo U i eee SOY bel 70 tae etn fan Si aca ee 
12.10 p.m.| 1636755 76400 10 p.m 
12.40 “ EAT TAT a) Sere Pat aes Le aeons fie t telstra hag ul Sete p [loos oul aemiaee ome 
pea. ce lellly SEG dle WO ee O14 ei Uae ee dt AIM ee BZ ar A shed ne a dere ed CR a Ee Nar ea 
ae Traore eo POCO) REP QTEY arab re LSO tees oe ay | 
alge = Teds yee TO50N We BES) te OP9b NTE 180 [ac . Se Da a 
vader 4 ae aso se T9504 oe etoe ae Pp LOO ee ee ns cat mo i> 
fa Oe PEAS Se 4 POSGARC ED ete | OE Dae he LU) sas. a eee Klee ake 'o RNR, Sore 
S40 & Posi he ite OSte. feel Bron | Goins LSU Too. ait. bake nme ane 
ALige 3 1651880 99301 etOige. 
aAg7 BG COSne eo Ooa te fae ee lan aros Adee ood 180. ante ly ont shige 
Hath: LES Rear Ole Eanes Eh ehoe tee OD ee LOUD [a aso oe] ste ew ete 
eAG * TES TGA CLE OOLIE TL (cesta: coda Ley OO we the: LOOM be crac Behl es peas < 
On igs PEEOOIeIn PT SeOaiee chee ay avon Pees OR Ph, 180) hea). o | yes. ie ate 
G40. ‘ EGR CU AACS TU, Vor Os eta tod fen eeo ioe LOO oh be rat Ble she) ss Agata Bs 
7 a hae TGGRIGHCa SODR eb Wl oevon. (ee OO he 180) ik mei £ a. wee aren ss 
740s POOR er iaSonew ai Me 2vbe tes D5 Wh 180 fe ad aps 28 | ees bere = 
sl CS ik 1666925 25704 S101: 
S.A“ eB Sooner POORab ee [a PerOt flr GO Eh LSO ee td bee ahi teie's 
as TEvOSTa ie LORae ron! b Bran ele Bo Pe ISO) tow. a tts cies os 
9.40 “ G78 ee OUO tes oe to 2eGe bao A ESO | Woes st ola es ages 
70510: <* TGTARGO MOOD ee ll PDE Ue nO tee LOO baie sc kare e ea ays 
10.40: ** TOUT COMIN IS 70 G) Fare. Gh eeOn len Go aeiat lOO | [orogt: a5) ble wt. Ape 
Pe On TS heel Ve le Sette! (th cOd yam te LOO © Ls arene Sai a-< coflrsie a: thee sen 
ii 40. ** BSUS eo Saal aeeos Pe Gb, 180) pean ages ed eee 
wet me ipsa I) 1020) | SAO) BO] ESO 6 [aa es elt eee ss 
AQ 1684105 54470 .40 a.m. 
feiG. . * LOSES SE Set OO bret icaeor te Ob Pe 180 Pee Sa Sees. shen % 
4th TEST eel Ort ae lareroe tare Sp Pe 160) fee eg ee ess 
ea ae TACGAS Se le elOOoot Se eer ia eon Var Ob Pe 8O! pie act. Goa ta on a eteas ae 
240. TEO1CCO 1005 fo 1 eee AT Or OO es 180k reg ses EL ae oes > 
Bid THOAS000 L040 ee eee a oe eo ee 180 pe ie sate nce's hie os 
mead RGO510y 8 Ie4be | Siena Sh en Gon ys 180° oe eee sels = oe) 
A ei TG0REG0 200 eek, VTS) eee Bb A ISO icin ee ab fe ee a 2 tetey She 
e420. TEGtOS0 i ies0el bene || Brotcmuewou | 180% [oie ee eS. hae 
ye Bias 17009385 83060 .10 a.m. 
a TOA) Ie OUOR ) tle ited Pome vt hSO! doe eek les ee ese 
lca PeOaee (ee eel OtOe— ian De le Bom ISO hee aaa ye ets sk. = 
a. 400 Ae et O0 We FER i Orch) een Ober Ph 180! aeons Gs - 
me 10) ee ea lOS0i ee eee beta PPro te 180s [25 eee. Be et 4 
7402" 1710325 94515 .00 a.m. 
8 (0 ae Toe eres) Pe ate | | 275 i Oba 180 6 1. as ee pie ee ee ss 
5.40 1713695 05248 .40 a.m. 


oe. 


OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 
Date—January 21 and 22, 1909. Trial Number—22. 


Note: Boys Calorimeter used. 


Wel bas Waiter Temp] § Le me 
e 2 t Ades. Cent, ‘ies Aye 3 | ek 
Time | Se) 2 Fg] eoealmamimeat |e geen ere 
heey Inlet (Outlet S35 Bs ee $ EY 
o 1O%8 O8E] dd Srey ba Ba 
lbs. , Ibs 
8.40 a.m...| 55 5 4-93 | 14-49) 1830 | 1388-3} 8.45 am.) 50 50 | 9.05 a.m 
D510 weet ros $ 5:39 | 12-77) 1830 | 106-4) 9.40 “ 50 100 | 9.407% 
940 GE a ee > 5°29 | 13-70) 1825 | 121-5' 10-00. * 50 150.) 9.55 
LO SLO se aes G 5 5:56 | 138-41) 1600 | 119-4) 10.30 “ 50 200) 103 tomes 
10.40 “ ..| Gas| not bulrning. 10; 450 50 250 | 102459 
POSTON eas 3 5:29 | 18-70) 1825 | 100-0) 11.30 “ 25 210.) hi 30 
L140 8 60 4 9:96 | 13-06) 1780 | 100-0) 12.05 p.m] 25 300 | 12.40 p.m 
12.10 p.m 61 4 7-21 | 15-46) 1820 | 119-0) 12.45 PS 325 ‘|... 3 eee 
1240" 61 rid 5:80 | 11-68} 1620 90-6) 1.00" 30 31D 1008 
dO aes 62 is 5-95 | 12-438) 1600 98" DF 2 SO 50 425 (|) Dee 
1.40 "* 62 os 6-17 | 18-11) 1600 | 105-5| 3.30 “ 50 475 | 4.20 “ 
2 LOSS 63 2 6-39 | 12-83] 1400 9673) °5 00) Fr | 100 515° | 24 Same 
ae ee 64 ar 6-55 | 18-79) 1610 | 103-01 7.10 “ 50 625°} 6.40 aes 
3.10 fs 64 py 6-90 | 13-27) 1630 98-5). 8200" ip (00.1.2. 23a 
3.40) * 66 3 7742:| 14-22) 1600) 103-4 9510.0 vo (75 | °8 OGaies 
4.10 “ 66 ae 6-79 | 138-27) 1600 DSO) OssOgee 50 825.19: 40m 
4.40 S 66 Tz 7-19 | 18-39} 1600 94-4111.15 “ 15 900: | 11. Peas 
atl Ores 67 5 7-25 | 14-49) 1840 | 105-5) 12.10a.m.} 50 950 | 12.00 a.m 
5.40 TE On is 7-34 | 19-52) 1600 | 109-2) 1.10 “ 50 1000.) (Y210aes 
D2LO Speen 5 7-24 | 14-39) 1800 | 102-0) 1.45 “ ip 1075.) 14500 
6.40 69 4 (2164 14-39). 17%5 | 100-6) “Balbo 50 1125.1 <2. 35 eee 
7.10 fs 69 7 7-47 | 15-21) 1600 98:0) -4°207@ eS 12000) 245 howe 
(40 RIS her] = 7-69 | 15-11] 1700 09:7) 2820 ae 25 1225.1 5740 
or A) OE eee 7) 3 7-76 | 14-22) 1800 92-2) 6 10R 50 1275-| 6 ACie 
O40 eo 4 7-80 | 14-56} 1840 98-37 00 50 1325:| “7; OGaes 
DLO RN reat er 2 7:90 | 14-23) 1870 93> 71 8200ies 50 1375) |' 7, SOs 
DAD ies 70 Ts 7-64 | 14-13) 1600 98-5 
LO eet 70 px 7-80 | 18-95) 1600 93-5 
HAE hy eke 71 Ts 7°85 | 18-86] 1640 93-5 
Bs Bey 71 5 7-72 | 15-47] 1660 90-6 
ie Res 9 es f2 5 8:75 | 15-69} 1600 | 108-6 
12 Loe. Te Tr 8-57 | 16-87!) 1600 | 126-0 
12.40 Oe ie py 8-67 | 15-07} 1650 | 100-4 
AQ ere D is 8-43 | 13-98} 1630 85-9 
PARA Uribe 6. ty 8-54 | 14-76) 1665 98-3 
Pe 5 Wala ae) 3 eeie 6 Ta 8-67 | 15-02} 1690 | 102-0 
3.10 Eat os 8-66 | 14-16) 1710 89-3 
a AD, eee ss a 9-07 | 15-29} 1700 | 100-5 i 
4510 oes FS vs 8-90 | 14-34! 1750 90-5 
4.40 awe eres is 8-85 | 14-64) 1740 95-9 
OA wees er tes 5 8-91 | 14-68} 1760 96-4 
D740 23 78 ps 9-07 | 14-87] 1770 97-7 
DALG Mi oe 073 is 9-08 | 14-28] 1760 87-0 
O50 eR 35 8-87 | 18-27] 1780 76-1 
WoLON SY Baye co 5 8:94 | 14-84) 1785 | 100-0 
£2400 el 78 ro 8-87 | 14-38 1770 92-6 
SILO Ore el 78 is 9-43 | 16-16) 1860 | 119-0 
eee 8 ae RA MRC ls hc al ee Me SO We INE 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—January 21 and 22, 1909. Trial Number—22. 
| PRESSURE. SUCTION. STEAM 
TEMPERATURES. Ins. of Water. Ins. of Water. PRESSURE. 
° 
F, ce Dh ERE at Sele ae Flee BS 
Meter. Exhauster. lbs. per sq. in. 
Time. | a AS hy 
| oo a 
S Os a | 8 

; : , : a . 
rool ese ecieae eee lames ergy Oe Bee NTP 
23 |3s|8| PP] B| 8] | S| sess 2] s 
oleae a 1S S } CSU oyle i aByeay i ay fo) 
8.40a.m..| 490 | 61 | 55 ole wl ete ae eC AY eG mS hak 
os eee 500 | 60 | 53 Bue edet TEA OU 8 Oa edem 1 Sei Gt ads 
me erosonn so 58. | 8-4) 5-71 5:9). 6-0)° 2-9") 1-2) 973 70 
10.10 “ PROM EGo  EGOd 174 p32 BS0 71 5-911 Bet) 2291 devez: 64 
Pee et 7101.64) 62 le 120° 8: Grii6-9. 1. 721) 68 rk 18-3 4c 049) 46GMe 63 
riai0.. © G70 bouw GAs cll, | 3 obi leeds9 ier Gale 2810: Wp 4 alee Teee ana 69 
ie a TOUR COG GSU 140i) (O78) Z- Sule 5t) Ged) 1837 | 113] asOw es Se 
Peeve mt. 780%| 66 1.67 1.133: | Seb)? 6° Bi biGeS)| 1 Sa7 bee 8981-108] S64 60 
ede T20 MOOR GTHN SL) O25 kG 2h 26-40 e7 ONS 5d, Os 8 G4 OiE bs 
100: POOMICTOLPOT OH 180s |) 2 o250N 6S Wey. 78 6ck ioe Sy) Meallt eae Prog 
1.40 “ PSO GSH O6 Hl hS4 FH AS3S. |: A CATOh 7-31 G82: Be) Oro abba |e 62 
eis etn 780, | G8i1 67). 142. |).3-8, Gs peez-O1h 749 1S B45) 0-8 eh |” 67 
Pa ee 780 WOS. W O70 2145 ler 3s OnlieTe2sbee7-9.122847 1. 3e5 0-9 G1] 55 
Seto 1760 1.68 670.1% 146.| 3-81. 6>% len6e9. 7-8.) B-4 10-8, 68 | 57 
B40! PIOTO tare | F148 S28) 628 ul O.¥: IeeTaShh 824i, Oc OER Me 62 
ious 760 |72:|.70|. 145.) 3:5.) 6:5) 6-7 | -%-4'| 34 1.0-9) 66 | 59 
mye ee WSO 4701-7041.) 1421, 82011 eed 1726 | Qe 20e re SuO 10h 59! | “52 
Gein: WONTON 70) ob45 | 325.) 5-8 6:0 |) Os 7re 8-40-7687 
See 780470178 | 145 | 3-5) 6-3, 6-6 | 7-4 | 3-61 0-8). GONG) 64 
GeO 7904 70.1 74 1458-016 68 | S40 357°) 0:9) (564 | 50 
6.40 TIO TO NTS L45: bn Sau eos bes Perea eta OO 4608) 40 
7-10 -* 770 1270 15784 148:| 3-6 A 626 (FeO P 8e1 | Orgies: th 48 
7AQ ¢ ZOOs TOA TAN Late ee BUN Goon WG-7) | 8828 BON TO s6. SO 
BRO eae SOO ETO uN To 5) (140) 3 7RrG ea P6271) oS a Sasi) a Op BT BT 
8.40 « S00 eZ e740 1401) 8-99) Ot T 6-9 | 8-9.) 3-86.91 40) 144 
ge ome SO0 Van 746 142.) 3:9 a8. 74) 6-9 |.) 9-0 | 8-8 (0-9) 53 ab 4y 
em ae 820) 7b ers 17 8-9.) 6-8 b 70h: 9-8.) 24-1 121-0 56a 1a 50 
TL). “ 800 | 70 | 73 Tod: oe ds 1 Oc OM mEOny NOLO” hac oe tO nO ee 36 
oeAee el S00 700744) 9138) 98%5 ie 6-2) 6:4 1 8-7, | 4-0 1 1-0) 28 41,” 23 
Mee S00 (7174 LP eissh) 3-0 2 723 1.5 10-015 8-9 10-6), 29 fy 28 
eye ae 7601176.) 743) 139 |e 8- 4 1or5 5.15: 7.| 6:5 )-8-4./ 0-5) 31. 1.) 26 
Moe lG aise 7609 763|740| 139) 3-6 \) 6-4|.0°6 | 8-7) 8-94 0-7) 40 | 37 
Pet a 70 1750175 1 140.) 827 WasG2S | 6-6 | 9-2 4-6) 0-9F 36. | °32 
eee 30) Wale aeeeI 35.1 S41) 00-0)) 66-2. | > 8-8 lui 328nl) 08h. 88 ty 35 
140 oe VOOM 40 (4! (eo) Sohn Ded Oe pb o<2e) as, Os) Ve 4l 35 
PaO IRN 7O0. 74 74) 1940) Bd G Sle G85 \'8-9-)" 452°) 1-0) vai 35 
2.40 “ COM 747 4e as e358 eG Go G-8 | 975. tee 4h O81 GnAOy aaa 
Dawe a80 (74 175 187 1 267° (6:4 le rGx6- | 942 | 8+041-0-6)° 43, 4° 40 
Be eee 70177-1075) 135 | 3-7 b-6e4ile6°6 |. 9-6)| 4-1 } 027% Abend 
Me e770.) 76.075 | 128 | 3:5 25-9ee6-1,1° 8-3.|.° 3:9.) O26) , dZauhs 3d 
Mee en), 8001074175 129 | 8-5 | 6:3),.6-5 | 9-64 4-41. 0-0) 24 17 
Pe eee s10 173475 |) 198-1 3-8 88-7 (6-9 |.10-0 | 4.3'| 0-9)..31- | 22 
bee | 830,)°73 76) 188) 3-9'| 6-7) 6-9} 10-1'| 4-20-8138 | 30 
OvLOe.. S20 TOMI S $32 v3e7 | Groene 9-0.) oe 9 RONZgo 28 
Peto ees 072175. 180 8-7) 6 S625 | 9-1) 5-0 |. 02836 | 31 
lO ees 20 724\-750| P18 3.8 | 6-4 16:6-6 | 9-7.| 4-1] O-8io044 | 40 
a0 OO 72. | 740/a0180 4% 3-3.| 5-4:0N8-6 | 7-7.| 3-6 |.0-6.037 | 35 
DB LOmemmenICr 873), 72 ise) 3-6} 5-94 6-1 | 8-8) -3-9:|.0-7744* | 40 
8.40 4 PoOMeT 2 7Osmmigtel 3°24" 5-070 5-2 | 1653 108-99 0-6e 50 | 54 
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PRODUCER TRIAL No. 22. 
Date—January 21-22, 1909. Producer No. 4, at McGill University. 
Time of lighting up—3.40 a.m. Trial commenced 8.40 a.m. January 21; ended 
8,40 a.m. January 22. 
Duration of trial—24 hours. Kind of fuel—No. 5 coal. 
Observers and staff during trial—Cameron, Killam, Gardner. 
Computers—Cameron, Killam. 
Chemists—Stansfield, Nicolls, Campbell. 


SUMMARY OF OBSERVATIONS. 


FUEL. . 
1...-Total coal chargediduring trial). es ge ke Ee Ibs. 1375 
o. -Moisture.in‘eoal ag charred Ye try 6 st... salou oa ee iv ele ei eae per cent. 1-9 
3:4 Calorific wale of eoal-as charged, per Ib... 07st. ena. ba. eee Bil.U. 13120 
4. es SS OF aT veGal Wer AD s.c ths. 468 ase te ate ee ei pirat Sea are TRT.U.. —-13370 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 
59-4; volatile matter, 31-4; ash,7-3; moisture, 1-9........ per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 
58-81 volatile matter, 6:00.00 2 ine ge ie i - 0 Total per cent. 64-8 
7. Average depth of fuel bed (measured from centre of gas outlet)... ins. 42-0 
GAS. 
8. Total gas produced during trial (from meter readings)........... cub. ft 87535 
9. Average temperature of gas leaving producer............-.....- yd ve 757 
10. 4 ra a at-meter iu jicts Pe eee nacet set ee ate 70 
11. Average temperature of air in producer house..............---. wo 70 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 
(as: Observed) 6. 82 ay hE 5 SR ede pot ee ee Bil: UlP 100se 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 
(gas dry at'607 and:14: 7 lbs. per eqn.) aoe. ee ci ee ee BeEsU., > OSD 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 
dry at 60° and 14:7, lbs.iper sq..1ha)s oct ee Sine ee ore BTU. 93-8 
14). “Average barometyic pressure sisi... 9.062 aaa apes 2: oe eee Ibs.sq.in. 14-62 
15. ‘On -guetiontat progugeri ib 2. i.4../kxs. lok Meee tho ee PG ins. of water 0-9 
16. (oo Sttebioleit, CRUAMBLET cc. .). 4d ARG Oe ee se ee eee A ins. of water 8-4 
eg. (Oe pressure Of ghs-ab mieber: oe. eee «eh op eee ins. of water 4-9 
Srram Water, Etc. 
18.. Total.steam used in producer during trial. ..............0¢..0.. Ibs. 2400 
19. “« ‘water used in scrubber and gas washer...........-.:...0.. Ibs. 40680 
20. ‘‘ tar extracted in scrubber and gas washer.................. lbs. 34 
_21. Average power required to drive exhauster............-+-.,-+-- HGP. 2-5 
22) 4: is & PAS AW AGNES 0 cs we hee te Oo ee H.P. 1-5 
ENGINE. 
23. Total revolutions during trial (from counter)................... 312450 
24° > Average explosions Ter, Taunus... ys on) Mon ses Cera ate olga teas 99-3 
25. Average effective lOdG 00 DIAKe....) 2... oe ce eee ey eee ee lbs. 174-7 
06: — iffective radius of brakemvneel: : > be ore cies kere ae ft. 3-836 
27. Average mean effective pressure from indicator diagrams......... lbs. sq. in. 63-8 
28. Notes. 


Fire poked at: 9.05, 9.40, 9.55, 10.15, 10.45, 11.30 a.m.; 12.40, 1.00, 4.20, 4.55, 6.40, 8.00, 9.10, 11.15, 
12.00 p.m.; 1.10, 1.45, 2.35, 4.15,.5:40, 6.10, 7.00, 7.50 a.m. 
ear ape removed at: 9.55 a.m.; 12.40, 4.20, 4.45, 5.00, 7.10, 7.45, 9.10, 10.40, 11.15 p.m.; 1.00, 2.10, 3.40, 
.10, 7.40 a.m. 

Behaviour of coal: Easily worked. 

_ Average time between poking: 58 minutes. 

Clinker: None. 

Tar: No trouble. 

State of engine valves at end of trial: Clean. 

Valves last cleaned: Jan. 20, 1909. ' 


29, ANALYSIS OF Dry COAL. 30. ANaLysis OF GAS BY VOLUME. 
Hydroren:? ee 4.9% Carbon dioxide.......... 11-7% 
Carbone. Ps ice vabako tee 75-1% Oxyeen’s: 2 es aie een 1-2% 
Watrogen wre tec eee 1-2% Carbon monoxide........ 10-4% 
Oxv Rents: Sie ac. sic ee 8:0% Hydrogenic 2 aed os 12-4% 
salpnury jy barge 1-6% Methane ee.) haere 3°5% 
Total carbon contained Hthylenesns « Gs" eer ee 0-2% 


by dry coal charged 1012-0 lbs. é; IVITTOGON | fo how te eens 60-6% 
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REMARKS. 


This coal gives off a poor quality of gas, which did not enable the engine to carry 


full load. The coal is easy to work in the producer but it requires a good deal of 
attention, no clinker or arch was formed in the fire and the engine valves were not 
coated by tar. 


SUMMARY OF RESULTS. 
TOTAL QUANTITIES. 


Puno aenarcedrC uring caiman wae se aero n ea Oaks me Ibs. 
Gombusible charged *durmg. (rials). cen ean se ayes s Wess Gy0. = Ibs. 
a Verace stl, be Orr engine QUlINg. trials ser, eke te nw er oe cae dn 2 HE: 
eno iniicated. Fok Ol engine GUNG trial Woe) 02 wares we wes syee Ln hE 
ie. Potaken byexhauster and gas washer. . on. eci ne ws H.P. 
‘‘ B.H.P. while gas consumption of engine was taken....... Ticks 
rs ‘¢ corresponding to total gas produced............ Ip hats 
“¢ “c ce (a9 iss and 
available for outside use, allowing for power used............ H.P. 
HourRLyY QUANTITIES. 

re eae eeee NOUN sci aren invert we sae Selo die dace Oe doce ee ple a ore? Ibs. 
isecoaunenargea, per hours solos sk seer en Gee ye ep ke ee a Ibs. 
MoamibuMstipic-coarged per MOULe (lao eo. get hei cba e cee Ibs, 
Coal charged per sq. ft. of fuel bed per hour..................... Ibs. 
Dry coal charged per sq. ft. of fuel bed per hour................. Ibs. 
Combustible charged per sq. ft. of fuel bed per hour.............. Ibs. 
Coal (as charged) per hour equivalent to power used for auxiliaries Ibe. 
Coal (as charged) per hour equivalent to steam used in producer. . Ibs. 
Gas (by meter) supplied by producer per hour.................. cub. ft. 

Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer per 
CU Ae Pe Meg: Roviem Pee. p , 2OkoaEy eae eee RY re mn cubstt 

Gas (by meter) supplied to engine per hour while gas consumption 
SS TIRES Fe a ern) hy ee a fo a nr ne cub. ft. 

Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 
hour while gas consumption was taken..................... cubs ft 
(atorine value of coal charged per hour. 0... oo. ces ew ee ee Bale 
‘ a gas produced per hour (lower value)........... BAW 
Sicampuceain progucer per WOU. ogliia e6o lees Ge als oe co ee Ibs. 

Economic RESULTS. 

Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per Ib. of coal 

PEL AMEN EER Se lt AO Oh REA SUIRC get RNS NE eS ya ge ee cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) preduced dry coal charged cub. ft. 


Gas (dry at 60° and 14-7 Ibs. per sq. in.) produced per lb. of com- 


Re DISicliar ver a ears emi Ore can IS ON dec. ate ieee ciate = cub. ft. 
Gas (dry at 60° and 14-7 Ibs. per sq. in.) used per I.H.P. per hr..:. cub. ft. 
ch 7 = come> tis oo 6 es ee? CUD tee 
Steam used in producer per Ib. coal charged..................=. Ibs. 
Water used in scrubber and gas washer per lb. coal charged...... Ibs. 


Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 


EE ts eae ree Fea I ee SLE EOE o's lbs. 


Efficiency of process of gas production and cleaning, based on coal 


ANC) PUIG 0A. eakale i se pa ee AS, Aaa ee Oo Rn 1 aE er per cent. 
Efficiency of producer plant allowing for power used for auxiliaries per cent. 


Efficiency of producer plant allowing for power used for auxiliaries 


AICsLOuAtOATa SCAT, DIOUUCEE 4 6. alc. Ay dale ss Sy Seve per cent. 
Thermal efficiency of engme, based on B.H.P.................-. per cent. 
Over all efficiency of producer and engine plant.................. per cent. 
Calorific value of gas supplied tu engine per B.H.P. per hour...... is WA EE 


Coalas Dry 

charged. coal. 
Pounds per hour charged into producer per B.H.P. 

ON LOMO CRIN ONO TING Sh. Wn id. oot act's Sus ele dens Ss. 2-07 2-03 
Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 


CW eUR STO i 7 5 ba Se Ba eA ee 2-42 2°37 
Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer.... 2-94 2-88 


al 


coal charged into producer per B.H.P. per hr... B.T.U. 


23°67 
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JOGGINS CHIGNECTO COAL FIELD. 


CUMBERLAND CO., NOVA SCOTIA. 


99 


- hae 
© 
| » 
os = xe ; a “ ‘ saa 5 42 i 
- e m : a " ‘ ; = Sa) Le ee me v 
7 GIT GAC) OTOSISTHO eRe. = 


BPPOUR S 7 OFLC OLY 1 A See ee 


101 


TRIAL OF No. 4 PRODUCER WITH COAL No. 10 
Date—February 18 and 19, 1909. Trial Number—27. 
OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


Barometer at Pecan Of re Bo BRR OT IDES EAD WRONG. ea eee oe eas a arte inches. 
4 poe odlig, LNG) Ce) A ielp con co Cio rRU ee AGA i CO teas OU ee Oo oe Geienrsany crop 30° ss 
Us Ch Brawl eaenh, AOE Bok Ate heres Stinnett GiB. Meal Tale, caine ec eee en RET Ae dt 2 Oa meas 
Wi lLereine Cersre nding a.trO) @.1Tl-e) Me aul Stardoll tc. soe werte male ge eiolene csldle sia Schche eas 83,061 imperial gallons. 
ooo SM Sear ih Say 1 Oe he) A (ks Gs Jeeps es Bee as 85,970 « . 
EVEL ELE MCC yel Hoga oe LONIES! a acaba ot votes asleasecn as eee sets 2,909 es “ 
nic alia EOCUCED DASE ae aris as siteke doris iis lees. 5 si sacatuedesesai make ucialaltadayaie eb -ayeaps Alene 910 lbs. 
‘Awverace level of fuel below top plate of producer’... .. . js... 6 se te ee lee 18 inches. 
TIME. ; 

3.30 am., Feb. 18 Started fire with 10 lbs. of shavings, 70 lbs. of wood, and 140 lbs.of 

coke. 

coo. * «« **  Down-draft with fan exhausting directly to the atmosphere. 

S.00- 9" «Charged 75 lbs. of coal. 

6 F 30 ‘¢ iz4 eé (a9 75 a9 

"i 30 ie ec ae (a4 75 cc 

8 OO 73 (¢ “é éc 100 6c 

8 é 15 te é “6 ¢ 50 ia 

ey “ Down-draft with blower. 

Bean. | S (“Started engine. 

8.40 “ “~~ Charged 50 Ibs. of coal. 

ie “< ** ‘Started trial. 

1.50 pm. “ “ Steam blown through gas-washer. 

00 am, 19 > aaa 

S.45. .“ 2) rial finished: 

a slight ea . tar was eee ee the engine inlet valve after running 15 hours. 

RIREELN OCC OSL ONPG LLSCLU DOE E rmcebira es cian: caren ais crater St Os ok Sieli eas 6 SE Eble Rath te hed s 30 Ibs. 
MEELCTUOTEURLONINE AN WAST Ashes cic fice nasal ntcut te. cites sels Sade optie Selb ees oa a ble) S Pid eieleae Gel y areas 204 
677 lbs. of wet refuse removed from the producer during the trial. 

ZEVMUISMOMUMAE WHETTOTICC WElZICO somes cna eiirac crs on Sic lala telsints le.le euetine, sis 6 9) 8S Pate HR Me eoten nS es 160 * 


1055 lbs. of wet refuse removed after the trial . 
PMMA MOTECHisIreLuUse When OLied welghedi...0.tesmcislese-se bie neetehsteleinis ope som Sane Vidic s cielo ee 6 AWAD GS 


OBSERVATIONS OF COMPOSITION _OF,GAS BY VOLUME. 
Date—February 18 and 19, 1909. Trial Number—27. 


Note: R.and B. apparatus used. 


| 


Carbon -. ~ | Inflam- 
Carbon ; Ethy- Meth- | Hydro- | Nitro- 
Time Dioxide | O8Y€" | “Jene ae ane gen gen 7A 


gas 


per cent. | per cent.| per cent.) per cent.| per cent.) per cent.| per cent.| per cent. 


9.05 a.m 10-5 1-0 0-1 1142 2:5 8:5 66-2 22-3 
UI a i mieearas ee MUM inom Nias 28 Co. 0-4 10-9 4-4 8:9 63-9 24-6 
11000 Cp eee eee 0-8 0-2 10-9 31 9-7 64-4 23-9 
12.00 noon....| 10:6 in | 0-3 10-3 ol 11-0 63-6 24-7 

1°05 Pp. oda 0:8 0-1 9-2 4-3 13-1 60-6 26-7 

ape Bh 11-4 0-8 0-0 13-0 2:4 12-7 59-7 28-1 

a O0U 8-8 0-8 0-2 14-5 ty 10-7 62-3 27-1 

4.00 “ 9-1 0-8 0-1 16:6 2-0 6-8 64-6 25-5 

BeUD ee: lied 0-7 0-3 10-1 2:5 8-2 67-1 21-1 

C280 ee 8:5 0-9 0-0 12-1 2-9 11-0 64-6 26-0 

8.45 “ 9-4 0-6 0-0 14-1 2-4 9-8 63-1 26-9 
1.500 14-0 0-6 0-2 10-3 2:9 16-0 56-0 29-4 
5B ee Sa 9-6 0-6 0-2 15-7 2:4 10-5 61-0 28°8 

1.30 a.m. 10-4 0-8 0-0 12-8 2:8 15:8 57-4 31-4 

3.00 * 9-8 0-8 0-2 10-7 3°8 14-6 60-1 29-3 

a0 oi 9-6 0-1 0-1 13-8 2-4 6-5 66-9 22-8 

60002 >. 11-5 Q-8 0-0 12-3 2-2 13:1 60-1 27-6 

FOR) ods 9-5 0-6 O-1 13-2 2:0 10-4 64-2 25-7 

8,30 ' 9°3 0-9 0-0 17-4 1-6 4-6 76-2 23°6 


103 


OBSERVATIONS OF GAS METER AND B. H. P. ~ 


Date—February 18 and 19, 1909. Trial Number—27. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. 
indicates that all the gas is passing to gas engine. 
Main Cubic Loads on Net ee 
gas feet tight and load a aE 
Time. meter in Remarks,| Time. slack sides on oe < 
readings sare of brake. brake. hte ae 
val. rca ae a 
cub. ft. Ther ibe |eibee cee 
8.45 a.m 2070025 Zo 92 183 33031 
he Lbpanas¢ 2072080 275 92 LSS yh is eae 
Te, 2073755 275 92 LD Pe cme ce 
$0715 2075490 215 105 er 6 Riad obra as rahe 
HOs4Se 2077280 275 105 LPS) eee aoe 
mi ako“ 2079115 275 105 VO. ee eee 
ne Aa5 2080940 215 105 LO be ee 
12.15 p.m 2082540 200 105 170 56349 
j | Ee 5 a 2084310 29 105 LT Oe ote 
hed a 2086075 21D 100 175 hee eee 
TAD. 2087540 PAGS 100 17 wee ees 
A Se 2083275 275 100 Lib wae 
BiAds .*¢ 2090980 2fD 100 Li a aed |: Gen Oe bak 
Be bbe (f 2092650 208 100 Lia Ae. oes 
a.45 4" 2094340 275 100 Tia ee ee 
2 | 2096065 275 100 5s Fhe eae nee, 
Ar AR 2097690 PAS 105 170 86461 
Hao“ 2099350 210 105 (Os le eae 
me Abe 2101025 275 105 VO ee eae 
oO 2102680 275 105 TOS eee 
me45 21043825 210 105 LOS tea eet Os 
(a oe 2105825 275 105 ZOLA cea ees 
ae 6 2107370 215 105 A Oe e ree 
00s ee 2198800 275 105 V7O SP nt eee 
oe Gea 2110490 275 105 P70. eS Eee 
Gris, .* 2112160 275 105 LOST eer ron 
9.45 “ 2113850 2h 105 LT OCF tar ters 
WR 3 otis 2115560 275 100 LD) aot eee 
10.45 “ 2117120 275 100 L7G eee 
Pi i. 2118710 275 100 is) 
mA, ." 2120225 275 100 TTBS pone 
lied. 2121860 275 100 V 75K eo ae enae 
12.45 “ 2b2G000 Bo 100 Lite Seo eee 
aie 2125095 275 100 I bs Pa eae se ss 
1 he? 9 os 2126680 219 100 78 ae 
Pope. 2128235 275 100 ETO RTIS. ees 
mas, < 2129800 215 100 tir a Peta ee 
Boy es 2131350 275 100 LDS Sites woken hs. 
eee a 21382920 275 100 Wika Wed narnia: 3 eae 
ais. 2134640 215 100 D7 iin retras mee 
AAG 2136425 275 100 tN Gs ia ea Ro 
fe bor vn 2138100 275 100 tL fi tae Bg Boerne 
oe 5 ae 2140010 275 100 LO ba | Sy, cee 
Be, Po es 2141700 275 100 CP ga Panwa Mae Oe 
6.45. 2143400 race 160 i LAT A ees aie ae 
"OG 2145090 275 100 gs ON A E 
e245." 2146915 275 100 {Ag Man be Sean ee 
eb 2148825 275 100 1 ts OA eg ie hea a 
lye GR 2150655 275 100 175 93031 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 
Date—February 18 and 19, 1909. Trial Number—27. 


Note: Boys Calorimeter used. 


2 Water Temp.| 3 1S = 

5 2 Deg. Cent. IS ‘6 Ao 31 6 Re 

Time Set bes ag eer) ee A Time & o of 

a? | BG BS8) 038 ee ie: 23 

3 | So | Inlet [Outlet|'s oe] S's 8 i) Es 

Gi os O8=|] ao OO |] «a Aa 

lbs lbs 

8.45 Bs. Se lL RTE a a te a peo en ae 09 ee 
DSL oe? bc. oe Ts 3:02 8-58} 1685 3990). feist 

9.4508 be is 2-93 8-67| 1670 OLE) bene ac Sa eee 9.20 

LOg tae 54 i 2-95 | 11-56) 1700 99-4 10.05 50 50 10.05 

10.45. D4 i 3°03 | 11-89) 1680 | 101-2) 10-45 50 100 10.45 
pa Mi the 54 3 3:24 | 10-39) 1610 91-2) 11.30 75 Wb40) eee 

1te453°* 04 5 3°20 012: 96) 16808 t1 20-0 ee een 2 a monn re 11.40 

12.15 p.m 54 7 3°40 | 10-44) 1640 91-5) 12.30 00 225 12.30 

Pe Oe DD $ 3-48 | 11-73) 1640 | 107-2) 12.55 Fes 300 12.45 
Oe Rees 55 $ 3°62°5512-79).°1640. | 11002). - Sine e ect ee ee 
P45 o0" 8 6 $ 3:77 | 11-43! 1630 98-9 1.50 50 200: |. [X. ae 
OPN Wa (oon ath 58 3 a:/O4 11-20) 18201510822). 22 eee oe ae, 
Re: §s ian Pe 9S 15 5 4-01 | 10-57| 1735 | 107-3 2.40 50 HOO 3), 22) chee 

B10) oS Pee Oe ibs 4-46 | 18-08} 1640 | 132-6 3.15 50 450 Be 5) 
a eS ibd 8255 ibs 451A 14-38) 1720. (5100-8). 2 Sel ly eee ee 
ArT Otis S= hee ifs 4-43 | 15-38) 1790 | 116-5 4.15 50 5OO 8.3. gee 

4.45 * 58 te 4-47 | 18-00) 1640 05/0... 3 SS eee 4.45 
ay aL 58 iz 4-48 | 13-98) 1770 | 114-3 5.10 iD Dio |. 0. See 
Se Nee iy? 59 $ 4-75 | 12-37] 1640 09-0)... Ree |S eae oe 
Bitte 59 4 4.7 12-00) 1640 94-7 6.20 50 625 iL: o> See 
O45 eo ERS eH Bete Beh lc SRNL 5) ng SHS oe-as oe uel BRU Uu Settee bak AER gah 
TRiaes. 59 4 4-52 | 12-52) 1865 | 118-0 Tai0 75 100%) if eee 
(e400 59 3 4-49 | 11-63} 1820 | 103-0 7390 50 (oO Ns 2 Sas 

rah tae 58 $ 4-72 | 12-45) 1770 | 108-5 8.15 7D 825 $15 
pee SS aad 59 4 4 69°9012-23) 1800. | S107'6i. Ye sP ae Oe ee 
Oi" 58 4 A 52011+52) 1845. rs 102"'Bh 2, Ee 
9.45 “ 59 5 4°78 413-53) 1800. | 124-8). a bot a 
CE AR is ae eh eee (Nana bee pega fh Tor ke. 10.10 50 S75 i... eee 
eae 60 3 5:59 | 14-59] 1635 | 116-5} 10.30 50 9254.35 ace 
Te a Ea 60 3 5:60 | 14-66) 1640 | 117-6) 10.45 50 970 4.2" eee 
LL eAbas £260 5 42907 13-38) 1625 (30993) 2) ae eae ee | 
L2Alb.a.me. WS Ce ct peaks eet 8 Sle ee 12.30 50 1025 3} ot ae 
12.45" 61 4 5-20 14-63) <1610°| les), eo. ee ee 
j Rae ee a 61 3 5-28 | 12-58) 1635 95-2 1.20 50 1075:\\> See 
1545" 61 4 42204) 13-41). 1680.45 LO0G40o, 6 eee kt ea el 
Fee EY 61 3 5-22 | 14-00) 1600 | 111-4 2.15 50 E25 4 eee 
aS Read 62 4 5:88 | 15-52) 1605 | 122-5 2.45 50 E75 ee 
Ooh Os ee pee 5 6/269) 14-46) 1635: 15106- 5) . oe ek a 
Ce Geos 62 3 5:74 | 13-51) 1605 97-8 3.39 50 1225: ki See 
oe Wadd 62 4 O39) 13 - 691650 (101-4) ci, ee 
4.45 * 62 3 7-01 | 15-61} 1620 | 110-4 4.35 to 1300 5 eee 
Db 62 4 54901) 13-32) 26380 (10220) 2 eS) SR ee ee 
D.45. “ 61 4 5-24 |) 12-72) 1775 | 103-5 5.40 50 oO }.-f. debe 
oboe: 61 3 5-50 | 12-51} 1700 94°36)... ee 
6.45 * 61 5 5*767) 11-36) 1655 BB OG ht eS a 
Peles 59 x 4-36 9-90} 1790 94-2 LAO 50 L400.) 2. eee 
eto) eS py 4-30 9-36) 1785 85-5 7.50 25 P4205 iS Ao eee 
Selene ie Re rit 5-01 | 10-09) 1885 91:0). es aE): oe 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—February 18 and 19, 1909. Trial Number—27. 
Sa a ees 
PRESSURE. SUCTION. STEAM 
TEMPERATURES, Ins. of Water. Ins. of Water. PRESSURE. 
i 
Meter. Exhauster. Ibs. per sq. in. 
Time. me Fe fs 
ee a 

Soiakig| «4 oS Be o es ioe ie (aero aN 3 
on ee 2 Se ks 60 &0 oes ee) wre 5) n Oo 4 — eo) > 
Ss la Oo] as =) a 3 rs Bie Se 3 
Tita al fae) ae aa © — SS) rw Oy Oia S 
8.45 a.m 780 | 55 | 48 120:| 3-6) 6-2 6-8 | 9-0) 8-0]-1-2) 47 43 
G.15-" 840 | 54 | 50 122 3:6 6-2 6-8 9-8 8-6 | 2-4! 60 on 
Oo. 455% 820 1°55. 052 131 Ob dit, Coie - 4a TRA Oe lo Si G2 59 
10516." S60: 755°) 52 131 336 1) 627 5-9 8-7 To2 LS bb 52 
"OR Symes 890 | 56 | 54 P35c, 3260671 6:3) | (Tei eteo pl 3ha63 60 
fieio 860 1.57 | 644 186 3-6 6-1 6-3 8-8 too} Le FHA 62 59 
me4a5 ee: or 6870 158+) bb 142 3°4 5:6 5-8 123 eye eal Res aie sg 54 
12.15 p.m.| 820 | 58 | 56 141 SUR eo Oe | Soc Ck Lidl 50 46 
pop 4 2850 + 60 -).58 144 ta Sea BOF 5-9 029512 775 P24| 66 53 
: ee 05 aa 860 | 60 | 58 1405) VOC4 WS 5-4 85 1 62.9 41-8) 260 HF 
Mat i ate 830 | 60 | 59 P40 oS At Sr Ore Ot Onp Oe Tah) | Ob 52 
egy ti Sane 830 | 63 | 58 LAAT O56 WO Se Oe eS Pet 0 E157 oe 52 
pe Ta 810 | 64 | 58 146 one 4 5-4 tefl Oot. 222) © 66 63 
5 Ue Ie ae 840 | 65 | 59 146 oe FL Gi 48 OS Ser 61 ol Gi 68 65 
ae 830. | 64 | 60 150 | 3-5} 4-9 5-1 SO Ne ek ek Opel 48 
0 ae 840 | 64 | 60 AAR neg ah AAs eds eye Pape Fe Le Oy ae 56 
ie Sauna 780 | 64 | 60 TAS 69 O54 He TAeo le 45S Fey 6h GAB ley. 60 Be 
Geo a 810 | 63 | 60 {dary ehh 144s PA. 6 WO Fe Bite Pe L6G 53 
Hab * 790 | 64 | 62 144e a3 -6 115 G23 6°58 O50 SF 195225. 50 47 
Gets.” 790 | 64 | 61 143 3°) 5-9 6-1 8-0 Pel 2 oo 26 
6245‘ 800 | 64 | 62 148% 7326: 40-9 6-1 SaOgimene uso OU 47 
Too 780 | 64 | 61 THA 3245S) 6-0 1-8-0871 1 256) 45 41 
7 fe: a 790 | 63 | 60 THOUS 4 san Ono iy Ons 5-8 | 3-2! 64 61 
Bei. 800 | 64 | 60 150 Vee at oe Oa Sot eed, Pec Or Ab 41 
no Sa 800 | 64 | 60 146 3°6 6-1 6-3 9-3 8-2 12-3. 62 58 
pes Ups 790 | 64 | 60 LAF ers 6) Oro Ono | O20rk 80 122) 64 60 
O24 780 | 64 | 60 148 3° 6-2 6-4 9-0 7-811-9 48 45 
Rete.) 770 ) 64 | 61 1440. 3G. by Os Sere Ue Oo eal: ted Loli dh AS 49 
pee 3) 850 | 65 | 63 TAS Ve Sea 7 eo elon: Buly o4 dl tae a ak 67 
Sian) a 780) 65.) 64 154sle 3-4 1.458) ely 6+ 4s ed fle 2 02 58 
iets *< ..|  760°| 64 | 64 154134 ) S26". 4088 Log 6.06, + paso OW) 47 
i215 4.m.| .770 1 64 | 64 Tori. Soul, (Or Py cil) Soe Oi each Stakes tee eda ped 47 
oe. 45) 770 | 64 | 64 156 3°4 5-3 5:5 8-0 Lay Lote OG ave 
ieta 780 | 63 | 64 1483-5 debe Bede te ek eee O | Lie pry £e 51 
TeAo 780 | 63 | 64 PAO MEEBO Ss) EOSO lO = shh atts 7-6 | 1-4) 46 41 
Pain." 780 | 63 | 64 143s S-Di Oe td Dale S37 Te Toh AL sSh cod 53 
245." 800 | 63 | 64 1457-2 3-4: te? Bog Fe Selo 7 <0. 1 th 7-60 Dd. 
Buliyiet 770 | 63.| 64 142 es Bd eae ahs Sie eee or wh Nae 73 
Bag 820 | 66 | 64 128 73550) BeBe BBA) pO Bo S42 adi OS 64 
4.15 ‘§ 820 | 66 | 64 139 2.6 hae ae bel te 0-751 Se Re bas FOr. 66 
ce a 810 | 65 | 64 33. ee Se Oca oe dk 5-9 GIR PPS rel ole ou 26 
Oe tos." 800 | 67 | 64 1290 SoG ees eee ie Ose 6801 als 5 28 DAS 
Dp. 40.> 800 | 67 | 64 Pose Seo be 4 ebb 19-8. 895) 1-4 16 10 
ie TS: ** 810 | 67 | 64 A 3°36.) 25S eo for Oe art 8-1 121-3) "16 10 
B45“ 800 | 67 | 64 ie 52 Oo aale we OP Oe 8-0] 1-4 60 57 
bee 820 | 64 | 59 i301 3°7 5.2 Veh At 12-0: | 10-6 |} 264) 7] 68 
pt. Saeed 800 | 61 | 58 134 ae 5-0 o-2 8-8 7-7 | 1-6 75 Cie 
8:15 “ .| 8201 60.) 59 140 OPE H-2 6-4} 10-2 9-0 | 1-9} 50 47 
me ay 800 | 60 | 58 139 ators 6-1 6-3/ 9-8} 8-8}|1-9 47 44 
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PRODUCER TRIAL No. 27. 


Date—February 18-19, 1909. Producer No. 4, at McGill University. 
Time of lighting up—3.30 a.m. Trial commenced 8.45 a.m. February 18; ended 


8.45 a.m. February 19. 


Duration of trial—24 hours. Kind of fuel—No. 10 coal. 
Observers and staff during trial—Killam, Cameron, Gardner. 
Computers—Killam, Cameron. 

Chemists—Campbell, Stansfield, Nicolls. 


SUMMARY OF OBSERVATIONS. 


FUEL. 
i) Lotal coalcharged:during inal a .20 ee ee ee ee Ibs. 1425 
2: Moisturetinsenal ais charged... 5-5 y. aes. 4. eee eee per cent. 2-5 
5)-.-Calorfic value: of toalsas charged, perib.ve. ess. ees. oe eee B.T.U. Ghia 
4, me  soltdrycoal perib: 64h... eee ee 6 eee es Bil. 7A 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 
45-0; volatile matter, 34-4; ash, 18-1; moisture, 2:5........ per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 
43-0; volatile matter) 6- Seen. hem. teers eee te: Total per cent. 48-8 
7. Average depth of fuel bed (measured from centre of gas outlet)... ins. 42 
GAS. 
8. Total gas produced during trial (from meter readings)........... cub. ft. 80530 
9. Average temperature of gas leaving producer................... to 769 
10. ht it eS ab, meter... eee Oe aes °K. + 6225 
11.. Average temperature of :air'in producer house, . ).222.0.59. 95: if 60 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 
(as obset'ved) 34-2150 oe oo ea) a ee ee eee B.T.U.* 105-3 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 
(gas dry at:60° and.1¢-7 Ibs: per sqzin). 2 Us, 2 oe ee ee B: TU. ) 10yee 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 
dry ati60°,. and 4~7/dbs: per Au; 1). Poesia ee B.T.U. 98-9 
14%q-Average barometric, presstird« .2.8 sae oe ee ee lbs.sqin. 14-6 
LES ‘Aa enehioncaé producer iat. hinds 2 ees 2 eee aa ee ins. of water 1-8 
16. ‘= J suctiongab exhausterca.teet Lott «Geka: eee. Caer ins. of water 8-6 
17: 9 presstite;of vas aiimeter®<e tot). eee Ree ins. of water 4-4 
STEAM, WaTER, Etc. 
18.* -Total steam used in producer. during: triali) +. 0.) 2.22.4... eee lbs. 2140 
19. ‘* water used in scrubber and gas washer.................... Ibs. 36115 
20. ‘tar extracted in scrubber and gas washer.............-.... lbs. 4] 
21. Average power required to drive exhauster..................... rise 2-5 
22. fe a nf PAS WASHOE alae pie ac beak Gee HP. 1-5 
ENGINE. 
23. Total revolutions during trial (from counter)................... 320000 
24, Average explosions per munute, 00 ee ee ee ee 101-6 
20,, Averare elective load on brake..." 950 a." ee ee ee es Ibs. oivesu 
26>) littective rading of brakemviicel ©) 370) Pee eee eee ee ee ft. 3-836 
27. Average mean effective pressure from indicator diagrams......... Ibs. sq. in 67-2 
28. Notes. 
Fire poked at: 9.20, 10.05, 10.45, 11.40 a.m.; 12.30, 12.45, 3.15, 4.45, 8.15, 9.45, 10.30 p.m.; 4.10, 4.30 a.m. 
Refuse removed at: 10.20, 10.45 a.m.; 12.40, 8.15, 9.50, 10.20 p.m.; 2.15, 2.50, 3.45, 4.10, 6.00, 7.05 a.m. 
Behaviour of coal: Fairly good for producer work. 
Average time between poking: 1 hour, 51 minutes. 
Clinker: No clinker present. 
Tar: Very little. 
State of engine valves at end of trial: Fairly clean. 
Valves last cleaned: Jan. 29, 1909. 
29. ANALYSIS OF Dry COAL. 30. ANALYSIS OF GAS BY VOLUME. 
Elydtoven 2°) wat. 4-1% Carbon dioxides. }ssha- 5 10-4% 
Warhol sivas 2 aoe lee: 63-5% Oxygen! sim. tec eee ae 0-8% 
Nitrogen’) +23..8 . ate) 1-3% Carbon monoxide........  12-1% 
Ceti... vers «cepeann y Moa bers Elydrogen. 4: vivec See 10:6% 
sulphur: ec sos see 5-4% Methane > 5 oe epee 0 2-7% 
Total carbon contained Ethyleneos. 6 ccc ek s de 0-1% 


by dry coal charged 882-5 Ibs. Witrogen 235 (ra et 63-3% 
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REMARKS. 


Gas of low calorific value, but enabled the engine to run with very little attention 
There seemed to be a lot of dirt and tar coming from the wet 
f tar was noticed in the engine inlet valve after running 15 


hours. No arch or clinker was present in fire although the suction at the producer was 
rather higher than usual. 


SUMMARY OF RESULTS. 
TorTaL QUANTITIES. 


Dry coal charged during trial............-- eee eee renee ee Ibs. 
Combustible charged during triali’ wi.) 36. a. oe os Ibs. 
Average B.H.P. of engine during trial..............-------.0-- ps ee 

Pe andicated: Lib. OL Cnp ime guring rial a, on oj eee soo HP: 

‘¢ H.P. taken by exhauster and gas washer...............- HP, 

‘“ _B.H.P. while gas consumption of engine was taken....... Hee 

a é ‘‘ corresponding to total gas produced........ ls Bl Ec 

(a3 “ (a9 6c 79 c (as and 

available for outside use, allowing for power used............ EPs 

HOURLY QUANTITIES. 

ROOTES CONC POUIT alter, avrg bers ace ole sve flv Vee oie Son Al's “ned menage Ibs. 
Dr yicoal chareed per HOUT. 6 rye en. vue ge (lg os ee ee ts Ibs. 
Pombustiple charged Pernoura coo. ett. we Sere duels be ee belle Ibs. 
Coal charged per sq. ft. of fuel bed per hour...................:. Ibs. 
Dry coal charged per sq. ft. of fuel bed per hour................. Ibs. 
Combustible charged per sq. ft. of fuel bed per hour.............. Ibs. 
Coal (as charged) per hour equivalent to power used for auxiliaries Ibs. 
Coal (as charged) per hour equivalent to steam used in producer. . Ibs. 
Gas (by meter) supplied by producer per hour.................. cub. it. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer per 

es isan ee er nn oe, Dir Pee ancy oly spe nial ian. 0% cub. ft. 
Gas (by meter) supplied to engine per hour while gas consumption 

ACR CIRGRI EURO NE petese INCeE fol ay SF CCS AEH SRM aha Keset Hy oh § cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken..............--.++4: cub. ft. 
Calorific value of coal charged per hour)... .....0.. 0.2. s cea e- BLO. 

«¢ . “ gas produced per hour (lower value)............- Balu 

meameiicedin prodticer per Nour, 8 anne hc hae soa ett ns as > lbs. 


Economic RESULTS. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per Ib. of coal 
SOC VEE OP soe IRM Raed es ene tata aes aac a ear ree ga cub. ft 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced dry coal charged cub. ft. 
Gas (dry at 60° and 14-7 Ibs. per sq. in.) produced per lb. of com- 


ictilesc Har eed ah tp ens Mais viet pinto ia ele ays CA wie sesame cub. ft. 
Gas (dry at 60° and 14-7 Ibs. per sq. in.) used per I.H.P. per hr.... cub. ft. 

se is < i Pere Be He Pie Mek Wa COOALE 
Steam used in producer per lb. coal charged..............+-.--- ibs. 
Water used in scrubber and gas washer per lb. coal charged...... Ibs, 
Water used in serubber and gas washer per 1000 cub. ft. gas pro- 

Ce ee Me re rt eee otk the sels TLR I Set oetile ein dha bas lbs. 
Efficiency of process of gas production and cleaning, based on coal 

PUA ey te cheers tO LL e caper eee oe cigs Seine per cent. 


Efficiency of producer plant allowing for power used for auxiliaries per cent. 
Efficiency of producer plant allowing for power used for auxiliaries 


BICOL A eAU USCC ID DIOCUCER Yt. ci) site «wai cin aid ait tea ets per cent. 
Thermal efficiency of engine, based on B.H.P..............-5--5 per cent. 
Over all efficiency of producer and engine plant................-- per cent. 
Calorific value of gas supplied to engine per B.H.P. per hour...... bade BD 


coal charged into producer per B.H.P. per hr... B.T.U. 

Coalas Dry 

charged. coal. 
Pounds per hour charged into producer per B.H.P. 

developer vscnpinen cue Pacadiivectde meee yea hates 2-11 2-06 
Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 

AALSUN API Coe pein ter a thas OW carck eid Poon che ea ai Peuand sie stare 2-46 2-40 
Pounds per hour charged into producer per B.H.P., allow- 

ing for power and also for steam used by producer.... 3-00 2-92 


Com- 
bustible. 


1-67 


1-95 
2-38 
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Vikas 


TRIAL OF No. 4 PRODUCER WITH COAL No. 11 


Date—February 25 and 26, 1909. Trial Number—29. 
OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


Rin ravenehe Ge loceaems Okan Gs obod aed ae e ocd oo Salon tic docu salon on eso aan 29°25 inches. 

a hes HO AR RN Sao des 1 Op!) PAs: Acg. dichosciowaO p Ame an Diehl e cc stn Rareen ams cite ipeeecee ty ae 29° 61 Be 

= SESS OMOLEEL AMR ertine aiokhcba oc oi serie Biel < in Sirk te BOR Ui gees REE esa 29770 ie 
Water meter reading at 8.45: a.m, Peb. 0125.) 2.225 gies. Sees eet ees tee ee 87,851 imperial gallons. 
My ‘ Se 8.15 a.m., COON RE Gad Si een Ie aa rks Ral ali ee eta 90,383 oY - 
Difference nis 2 37s OUTS ee ferckes ieiaeNa le tecatsl sar tones ane 22552 Aa s 

PETG kee LOU UMCCTH DASE rae catene lee ee eer elt detstiea ooh acy aeieieae oahu capes aliel <pos sons oksial) ee 920 lbs. 
Average level of fuel below top plate of producer. .............-. eee eee eens 17 inches. 
TIME 

4.30 a.m., Feb. 25 Started fire with 10 Ibs. of shavings, 60 lbs. of wood, 153 lbs.of coke. 

pou “« =“  Down-draft with fan exhausting directly to the atmosphere. 

oan. S «¢ “Charged 68 Ibs. of coal. 

6 ] 5 ¢ vc (a5 (of 176 “ce 

i «¢ Down-draft with blower. 

Ci 2 “ “~~ Started engine. 

SoU st «  “ Started trial. 

7.30 pm., “ ‘“ Gaswasher blown through with steam. 
12.35 am. “ 26 “ fi e¢ 

4 30 a3 (zs ce «¢ 66 (a5 

6 ‘ AO “cc ce ¢ (79 ée ve 

Sesuy es ‘© 94 ‘Trial finished. 

Notes 

PADEPE INIT TG CELE ONDEVTE Te SCE DCL Reise ice fico tei’ Pattee: be Ghee «fella Birs)isiie nee sl NIN en, co “0, oP Stoked yo shotexe -107 lbs. 
Se ro Olt as Washers oi 8 <2 s siete’ <cers crac woth & 6 a, 5 obs siete s Sis, bainis ojos Sie + quedo ls ete «seh oa es ris hed 
TR METe TO VCCRTOMIESEAIS Ue LCore rersise tetris arco coh ie acne le Ch pe elas) peal en fwel et a phe eds tys, = ten lereitalinne) «Dieu hy a 
Wet refuse removed from the producer during the trial.... 2.2... 6... cece eee ee ee eee VNR Wo 
One wotchis whenlaried welzhedige nw cir te ae veces se ciel sicl< se eae) cllelictele sheen eo/Eke ln lo cou nhoatinl ene 02 es 
Wetireruserremoved at the end of the trial... 2... - ote se ce De eee ee men mele soe 0 es 1,0 00h 
e1N) Wb. ole HANS arsdetanay Chaterel yxertead 51216 6S ake cahieseas duo clos Gama Te Alois s oo 6 Sao Dig umn ction Ot Om OO momo 13985 


It was not necessary to clean the valves after this trial. 


OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Date—February 25 and 26, 1909. Trial Number—29. 
. Carbon Inflam- 
Carbon Oxpeen ethyl ie on- , Meth- | Hydro- | Nitro- mable 


Time Dioxide ane gen gen gas 


per cent. | per cent.) per cent.) per cent.) per cent.| per cent.| per cent.) per cent. 


9.00 a.m 10-6 0-7 | 0-0 13-2 2-0 7°8 65-7 23-0 
10.00 “ 8-5 0-8 0-4 15-8 2°9 5:9 65-9 24-8 
11200 9-3 0-6 0-1 10-6 4-0 11-2 64-2 25-9 
12.30 p.m 8:2 0-4 0-2 15-9 2-4 9-4 63-5 21-9 

1.45 “ 7°8 0-7 0-2 11-0 4-3 15-7 60-3 31-2 

2.45 9-5 0-5 0-1 16-3 2-4 8:4 62:8 27:2 

3.45 “ 8-5 0-6 0-2 19-4 2°3 5:3 63-7 27°2 

4.45 “ 9°3 0-5 0-1 14-4 2-8 10-5 62-4 27°8 

we Ue 5:6 0-5 0-1 20-0 3-4 16-5 53:9 40-0 

pee ie ak 5:2 9-3 

ees UP ae 117 0-8 0-1 12-0 O73 10-0 62-1 25-4 

9.30" * 10-2 0-5 0-1 14-] 2:5 10-1 62-5 26:8 
ENG Maras Bis 7-4 0-5 0-3 14-8 6-4 21-5 49-1 43-0 
1 Reet a ap 9-2 0-5 0-3 Eiay 4-] 14-1 60-1 30-2 

17 O00 2.1. reeks 0-5 0-1 9-8 3-7 Li* 9 59°7° 29-5 

9-9 0-6 0-1 14-4 3:2 15:1 56-7 32:8 
£200"? 11-1 0-4 0-0 13-2 2-4 12-2 60-7 27°8 

Sas 0 Bea 10-1 0:3 0-3 11-7 2:9 15-3 59-0 30-2 

Ot: Ie | 0:7 0-4 8-5 5:9 13-3 62-5 | 27-7 
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OBSERVATIONS OF GAS METER AND B.H.P. 


Date—February 25 and 26, 1909. ; Trial Number—29. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. indicates 
that all the gas is passing to gas engine. 


Main Cubic Loads on Net Aire 

gas feet tight and load es oh : 

Time. meter in Remarks.| Time. slack sides on a Sh 
readings | inter- of brake. brake,| TC20ns8 

pee a POT nih eM tee ee OD side 

cub. ft. lbs. | Ibs. Ibs. shaft. 

8.30 a.m. iy PON Ole It Sade eatin) DOA eR ie Ray I ee ae ee ZED 100 Was 75590 
00 2191180 TOSS EIN Es Om ae Peer ta oe chat ty Sa tae ee eee a Se NY 
es Oa 2193220 2040 a oe Be a Z2o 90 LBOR plead ee 

£O;,00° “ 2195260 2040 SS MEN wicly ee eee 225 90 135 85320 
10.30 ‘| 2197100 1840 9.45 200 75 TDD hie areas 
POO. .t 2199100 2000 Ree 4 Seite ke ok Boe 225 85 1406 hey 
ies, 2200700 1600 Se 1G, ee es 225 85 1407 eae 
12.00 p.m.| 2202400 1700 BAe UES eee en eae 220 85 LAO) Pe eae ay, 
yas} 0 eae 2204330 1930 Noth lh Sie PA ER beh Cen 225 85 140 ah te eS 
1.00 ‘“ 2206140 1810 CEP UTE ty Saee Ae npas 85 140) ae ean: 
ees (4 ae 2207780 1640 CMA PA eee arate 220 85 140 09260 
ed 8 ae 2209500 1720 Poe oy Ae VA ea 220 85 140) Fe cote 
AOE 0 eae DAW RAW) 1820 EEA Lepatoae 3 225 85 140). eee, 
ae00r) 2213050 1730 Sect am We Be Oana 220 85 TAO eee 
oro.“ 2214750 1700 AOE RGN 5! Bil bah le ie ee 220 85 PAD ele ts ieee te 
A5G0 2216430 1680 Ate tia sere t. tan. 220 85 140 26340 
eS a 2218080 1650 ee ay ft 30 eh UR 220 85 LO she eae 
00° 2219780 1700 Bie Oe AREA Ree ER 250 90 LOO} se ee ee 
B30) * 2221260 1480 rl ae Pe EES oe, 250 90 160, GE so eee: 
200°" 2222860 1600 EOE hs Wb ae ie ae yaa 115 LOO fee een 
6500" 2224520 1660 Sry ty 2 hog emus Bs OP Bie ET 115 LOOM Ge feed. 
m0: 2226070 1550 het (eee Leet 275 bbs TOORARE eee; 
Ome Wy ia 2227750 1680 Ae foo ee eee EL Ki Zhe 115 LG6O? Eee Sas. 
SOR y 2229550 1800 Peay GYM eh Oe ae oe 275 LHS TOO eo tack ee 
Seo. 2231200 1650 See at) A ere aa, 210 15 LOOURR Ge ee 
OL OO : 2232880 1680 SATO Seah gota, 240 115 EGO CRIS 48 eee or, 
Orso, < 2233580 1700 pe peda Aye eae DAES ES LOO Tee, 2 ae 
10.00) * 2236260 Pgh SS Re ee WA Sip aed re, 215) 115 LOOT eee 
10.30, * 2237680 1420 SOOMAP | A Rees OA ee 275 95 180 70290 
i 0 oe 2239180 1500 eer he SEES. erek Pa is: 95 ESO eat ees 
Mites 2240550 1370 pee ee tat a ee 275 95 ESO See cols Se [ 

12.00 a.m. 2242150 1000 ai NO, UA EMSCES CRN 240 95 ESOL Pak schon te 
Oe ae 2243780 1630 eae: ed ame ate Wd Ea Db 95 ESOS Set ee: 
OOo 2245320 1550 cee PRR Ee: PARES 95 ESOS Die eNO 

350° 2246855 1525 igh AWE ELM oe hoe Site, 275 95 180 90500 
ye" 2248635 1780 cin ae et Oy ie 249 95 TSO. hk eee. 
230. 2250270 1575 Sh Gree eet 240 95 TSOr eae ee: 
0011 ee 2251960 1750 FeO Phy sh pees | 275 95 TSO Cite eee ae 
are 2253785 1825 Bay WAT e ete sce 275 95 ESO tee eee 
4,00." 2255250 1465 Re Me ban teak 215 95 LSU ie are 
i Fes W eae 2256955 1705 rates at GR Part are. 275 95 TSO Westen ke, oe ae 
5.00- 2258475 1520 Nee | eer errs i <0 | 275 95 TSO WAT Meas 

Les ein 2260120 1645 eee ee Ak Zo 95 180 17250 
2a, 2261690 1570 peg bl SS eS Dee 275 95 LSOe hea we ce. 
6.30. “ 2263230 1540 ry ek ee Zio 95 Peg iew ace an 
700%." 2264900 1670 SReE ATL Cece 2. Ae Zto 95 TSO uN on Roe 
poo: 2266325 1425 i ae. = Ee aE Zio 95 ESO2 sec See. ¥. 
S200 3 2267925 1600 aie (ance Snes B15 95 POOR icc Sees 

Sea. 2269420 1495 eae A Sas Seaeae whe ee 275 95 180 37450 
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* 
OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 
Date—February 25 and 26, 1909. Trial Number—29. 
Note: Boys Calorimeter used.. 
a aS [nn iin ii ii 
(ote Water Temp! & sti ia 
5 © Deg. Cent. |S ‘% ao a . 
5, :| Hy Oe ae SiO os ys 
Time aid 28 g as Re Time ee =| 
a 1's et [Ou 536.8] & ee le} a 
O 1a wane ae lias 851-6 Be, 
Ibs. | lbs 
9.00 a.m 62 qz | 4-20] 11-23] 1600 (2s PE es eek 
Deau a. 61 04 3-97 | 10-86} 1750 SZ G4 Oe eo) ate, 
LOL00 62 Ts 4-33 | 10-97) 1890 85:2) 10.05 a.m.) 50 90 (. oe 
10030. $ 61 5 4-14 |] 11-80) 1620 oc oy Paintoms Ware tO Bene | VAY et 10.40 a.m. 
LOO EO) Cae Tf 4-14:9.18-34 1716 | 107-211-00- 50 100 |. ee 
11.30 *"> 4. 080 is 4-12 | 11-21} 1845 88°3 11. B5r.4 50 150 | 11.40 “ 
12.00 noon | 61 Ts 4.20 9-82) 1630 80 Oe ee ea iC Sa a 
12.30p.m 61 3 4-57 9-62) 1600 96-0) 12.30 p.m.| 500 ZOO 3 5a ee 
AOC) 62 = 4-62 9-36} 1605 90+ Ob. So". asthe at ce erates ne. il ee nr 
As Oe 62 3 4-55 9-23) 1725 96:0) 1225) 30 200 | 1.35p.m 
2 FOO 62 3 4-69 | 15-82! 1600 94-0). os etek es ee 
2.00 63 2 4-59 | 16-30) 1600 | 111-4) 2.25 “ 50 500 4...0. cee 
3.00 “ 63 2 4-82 | 14-42) 1645 96:0). 2 Ret as ee en 
Sats) Oe 63 a 4-24 | 13-61) 1735 9650). Sa ee, Ae 
4.00 “ 63 2 4-66 | 13-59} 1745 92-0). oa eee ee eee 
A BO F668 a5 4-59 | 16-52) 1615 | 130-0) 4.20 *« 75 OVO |s.. 02 ne 
Bee a 63 3 4-93 9-13°38 1600°)- 107-0. od, Gee 
Dae co 3 4 4-53 | 11-26) 1660 884. POUCA Re SEL 
Os el aes 3 4-63 | 11-66) 1680 93-5 6105 2 50 425 17... 
O50 eee Ts 468721588) 1600 1 102-0). io. EAR i eh 
00" 2 Bs Ta 4-96 | 12-86 1600 | 120-0) 7.00 « 50 : ROM es 
f fees | aires 5 Ts 5:15 | 10-53} 1800 92-G)~ 7. 300" 30 02). ft). 2 
B00 MU eG Ts 6r23 412042 18007. 106s eee eee ee 8:00" 
a0) oe Gara Cet is 4-05 9-97; 1970 | 110-7 8.30“ 50 01D | 8.500 
Dee oe agate = 4-05 8: 611.1920 104-2) 08 Dee As 
oy} Oat 62 z 3-90 8-48) 1850 | 100-8) 9.50 “ 50 025 1°90 eres 
10-00" 62 z 4-28 9+ 43) 1920-9 €07- Gi Ue Ne Se 
10.2800 FE Ot aR + 4-53 8-85) 1650 | 112-8 10.45 “ 50 O75 | 10, 20 
11.00 ‘ a4 OS = 4-45 9-85} 1640 OSD Bag oh ee 10; 45a 
BO) 2 8 <5 4.54 | 12-45) 1700 | 127-6 11.30 “ 50 (25. |. 
12.00 a.m...} 63 4 At53°) 20°71" 1600 Y. T4708 oe Se ee 
| 6 ie i 3 4 9:06 9473) 1880) LO4.3). 4. 24a Poa Oe rr 
cd OW ee Ue iE 2 5:53 | 18-26) 1775 | 134-3} 1.00 a.m) 25 750 | 1.00 a.m 
Lee es sa is 4-85.) 14420 17609 did Ge ins he ek ee oe) 
Zao oi | 64: 75 4:90.41 15-08 1775 | 122-9) 1.95 “ 50 S00 ||. 325 See 
sea 5 65 : 4962|112:87) 1630 | O02 Ten Bea Se 
Bvpw ost Wb 3 4-66 | 13-86) 1800 | 133-1) 3.30 “ 00 $90_; 3.30" * 
BOO Se 4 OB 15 4-75 | 12-73) 1800 OF ae OE ee. a ile eee 
neat) Ae 65 is 6-05 | 14-61) 187 109-1). 4.30 - “ 75 025 -[... ose 
p00 .| 65 ts 4087411590) 1620 110g ere et. he 
Deine tet OO 35 4-85 | 13-06] 1685 | 127-6 5.30 “ 19 1000 |... Ae 
B00 11 65 Fi 44894 1141071830 O08" Geckos fe) oe eee ee 
6.30 S 65 35 4-56 | 10-49) 1950 | 110-0) 6.35 “« 50 1050 |. 7.00" “ 
ret 0 a 65 $ 4-65 | 10-87) 1700 |-125-7| 7.00 “ 30 1100) <7 40s 
Tec Uae | 65 4 4-60 9°49) (17554 102-19 745) 25 1126 1. eee 
8.00 “ 65 4 4.56 8-27) 1605 D4 Bk See ett hs See ae 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—February 25 and 26, 1909. Trial Number—29. 
PRESSURE. SUCTION. STEAM 
‘TEMPERATURES. Ins. of Water. Ins. of Water. PRESSURE. 
' FE: a a Sage 5 ceases seas esosssiccenenenipeap oan je et eee! 
| “Meter. Exhauster. Ibs. per sq. im. 
| 
Time. a aS fH 
oo = 
3 Os Feu: 
Que . : : is : . 
Bees eee ee fe Te eel te [53 
eei22)s|ae| | S| | 2] seist 8] s 
fom hae vent afc ie Tats Ae! } an Ai ae fal Fe ga So 
8.30 a.m 700 | 64 | 62 66 Od 5-0 ae 7:0 6: Oot 1s Qs 260 56 
9.00 800 | 66 | 62 129 3°6 5-0 Nee: LZ Oe erat. £0 66 
9.30 * 870 | 65 | 60 110 4-0 6-5 6-7 9-5 OO tO be 59 
O60: -** 860 | 64 | 61 25 3-7 6-5 6-7 bt 6-6 | 1-0! 68 65 
ge 860 | 64 | 61 118 3°6 6°5 6-7 8-0 iia ak ol £68 59 
ty SEC 6 a ree 70 | 64 | 60 150 3°7 5-7 5:9 8-0 Fo wb 0.160 56 
feo 4) 820-163.) 60 171 ere 5:0 OZ 8-4 CNS Th elt 70 
12.00 noon} 840 | 63 | 62 146 3-6 6-0 6-2 8-6 Le hcleeOe Oo 61 
12.30 p.m.| 840 | 638 | 63 138 3°8 6-5 6-7 7:6 T=O421°2) 67 63 
TOU ah oa Oo O4 136 3°6 5-8 vee 6-6 55 108) © 62 59 
a) 800 | 64 | 64 139 3-6 O20 oe 8-6 6° S4 4-0). 6a 60 
200 840 | 64 | 64 142 3°6 5:6 5°8 9-0 (2G1i2e3 (66 64 
gta. 840 | 64 | 64 144 3°6 6-0 6-2 7:8 6-5 11-0) 60 56 
wee es) S00 164 1°65 145 on 6-0 6-2 ¥e2 5-9 | O27 - 73 69 
el ee 2/80 1° 65.164 143 ear) 6-0 6-2 TZ Sein Oe? ie Oe 54 
4.00 “ .| 790} 65 | 64 141 3:5 6-0 6-2 7:3 of) OG eas 50 
Moo re 290.1, 6B: | 64 143 3:6 O70 5-7 6-5 4-7 | 0-8 54 OL 
UU. le aU! 1265 |-64 144 3°4 Deus 5°5 5-9 AeB NOT OT ae) 
Soe pe e420. 464 1-64 139 ooo oe ony ten 5-3 1 -O-G-53 50 
Ct) 4 TAO) C44 65 140 3°4 D:3 5:5 6-3 4-9| 0-8 42 o 
Bea ee bh e140" 164. 1 67 144 Bio 5-0 9 6-1 4°81 0 3s 30 
Me aon Sie SoU: 1 66, | £0 142 3°5 5-6 5°8 6-9 b BiaeOsgnepe 50 
en ie B20 1 66!) FL 142 3°7 6-4 6-6 er te 1-1} 37 34 
2, TO BE 4 149 3°5 5-6 5:8 6-5 6-0 | 0-8) 52 48 
oes ae 790 | 70 | 64 146 oT 5-0 5-2 4 oe) 5-0 | 2-0} 60 56 
"Raat 810 | 68 | 61 141 3°5 5:4 5:6 7-0 G-351-0-7) 50 47 
Beeue eh FOO 1.66.4 60 138 70 5+2 5:4 7-0 Oey eae 54 
10-00 - “ 820 Soh 62 136 3°3 4-8 SAW 6-0 Regt ye + OO) 59 
Memur, - |) £70 1638 1 65 142 a:2 4-6 4.8 5-9 ocr OF Ove Oo] 48 
Peo.) 6830: 1° 63 |} 64 143 oe 4-8 3:0 7-0 6-2 10-8 60 56 
iipow a! -820 7 63 | 65 144 3°3 5:0 D2 2 6-84 3-0) 58 50 
TG.“ 3 760 | 63 | 65 143 3-1 4-5 4-7 Syos | 4-71 0-6 40 37 
12.30 p.m.| 850 | 63 | 65 145 3°9 7:7 7°9 7:4 624 del Or 45 4} 
Hoo 41790 1-64 1°68 144 3°3 5-3 ood 6-3 56-00-38) D4 50 
es ee 840 | 68 | 67 143 3° 6-2 6-4 7:3 6:9 | 0-9) 62 59 
200 “ 860 | 67 | 67 141 oD 6-3 6-5 tek 12d (34° 0) 270 67 
Zou 820 | 66 | 68 145 3°4 6-1 6-3 7°2 6-8 | 1-0) 61 Od 
an00 * 840 | 66 | 68 143 37 O 6-4 6:6 Riek yeh Ten Ve Ee 4 Sg 64 
oa 860 | 65 | 67 140 3°6 6-5 6-7 8-2 7-81 0-9) 65 61 
4.00 ‘ 830 | 64 | 67 149 3°3 5-3 Beg 6-5 6-2 | 0-9) 60 56 
430 ~" 880 | 64 | 66 140 4-3 §-0 §-2 7-5 1:2 | 0:8 . 44 41 
AA ie 620 } 64. BY 142 3-4 5:8 6-0 6-5 6-1] 0-6 53 50 
a ea a 840 | 68 | 67 143 3-4 6-0 6-2 7-0 6-6 | 0-9) 65 2 
6.00 “ 800 | 67 | 67 141 on 5-4 5-6 7-0 6-2 | 1-1) 69 66 
6 a4 840 | 67 | 66 142 ni eae 5-6]. 5:8 6-9 6-7 | 0-8 60 Did 
a 870 | 66 | 65 142 Sse ee) 5:7 7-9 122: TL Gi w 40 36 
(( $3.8 ee $10 | 66 | 64 139 3-1 Hed 5-4 9-2 8-1 | 2-2) 69 65 
‘oa 6 aa 850 | 66 | 64 135 70 6-4 6-6 9.4 8-Ob Tie Ziee xO 66 
aro 780 | 66 | 65 133 352 53 aed heck 6:7 | 1-3) 69 66 
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PRODUCER TRIAL No. 29. 
Date—February 25-26, 1909. Producer No. 4, at McGill University. 


Time of lighting up—4.30 a.m. ‘Trial commenced 8.30 a.m. February 25; ended 
8.30 a.m. February 26. 


Duration of trial—24 hours. Kind of fuel—No. 11 coal. 
Observers and staff during trial—Killam, Cameron, Gardner. 
Computers—Killam, Cameron. 

Chemists—Stansfield, Campbell, Nicolls. 


SUMMARY OF OBSERVATIONS. 


FUEL. 
Total coal charged: during trials: 2202 eet pans (ee ee eee Ibs. 
Moisture‘in tosl.as charged 2o. cnet tee ere ae: eater: per cent. 
Calorific value of coal as charged, per lb....................... B.T.U 
rs ‘os of any coah per lot Wh tae eee ee etc a ar ee Dalal 
Proximate analysis of coal as charged (by weight): fixed carbon, 
53-3; volatile matter, 32-7; ash, 12-7; moisture, 1-3........ per cent. 
Combustible in dry refuse removed during trial: fixed carbon, 
49-8 volatile matter. 5-7. ta eg ee ea een Total per cent. 
Average depth of fuel bed (measured from centre of gas outlet)... ins. 
GAS. 
Total gas produced during trial (from meter readings)........... cub. ft. 
Average temperature of gas leaving producer..................- de 
ge fe ic at meter! ui. Rate ce cetera ate 


Average temperature of air in producer house.................. 
Average higher calorific value of gas per cub. ft. by calorimeter 


(aa observed) 2s... Ger af Le A ag eee > Be oe eee Grae Baru, 
. Average higher calorific value of gas per cub. ft. by calorimeter 
(gas dry'at: 607 and-14-7, lbs."persqain.) sere, 2 eke ere B-T.U. 
Average lower calorific value of gas per cub. ft. by calorimeter (gas 
dry at-60°tand. 1427 lbsepersq: ings. cee tae ee ee BTA. 
Average barometric pressures 22/0 to. Chet oe ata Seer Ibs. sq in. 
5  BUCHION Gt Producer... crawled Renee aie eee ins. of water 
+ SsUGtIOI AtrexXNAUBLeri gi. e -/tacre oe aa. e et te etn ame tore ins. of water 
‘¢ -. pressure of eas mi trmeter, 405 fo Gaba e eae ee eee ins. of water 
Stram, Water, Erc. 
Total steam used in*producer during trial a0 Jo... 5.2 Ibs. 
“water used in scrubbersand gasiwasher:2...4..02)...-..0 208, lbs. 
‘* tar extracted in scrubber and gas washer.................. lbs. 
Average power required to drive exhauster..................... 13 68 ee 
+ TAS Waser. c AA... tld tia nme ee Tee 
ENGINE. 
Total revolutions during trial (from counter) ioe ge 2 ee 
Average explosions; perwmMinilte sn a Wkecice eet ee es 
Average effective load*on) brake. 5 iva) ac beeen ere eee ee lbs. 
Effective radius of brakeay heel: slo pees ie Feta eee ft. 
Average mean effective pressure from indicator diagrams......... lbsiisq. inc 


Notes. 


112 
1-3 
12720 
12890 


323720 
103 
166-7 


Fire poked at: 10.40, 11.40 a.m.; 1.35, 8.00, 8.30, 9.50, 10.30, 10.45 p.m.; 1.00, 3.30, 7.00, 7.40 a.m 


Refuse removed at: 8.30, 10.45 p.m.; 2.00, 6.15, 7.00, 7.40 a.m. 

Behaviour of coal: Works well as regards poking and trouble with clinker. 
Average time between poking: 2 hours. 

Clinker: No trouble. 

Tar: Large amount from wet scrubber. 

State of engine valves at end of trial: Good condition, did not need cleaning. 
Valves last cleaned: Feb. 23, 1909. 


ANALYSIS OF Dry Coat. 30. ANALYsts oF Gas BY VOLUME. 
Hydroceneie ee 4.6% Carbon dioxide: 2.02 ee 9-2% 
CarDOU te ature ane 70°3% Oxygen )) 000. eo eee ae 0-6% 
INGErOREN Pewee eae 0-6% Carbon monoxide..:..... 18°79 
CORY CENA G he cee ee ee 4-3% Hydrogen sisi cE ne ge ee 
ULL DINU diac ee leak 5-8% Methane st... 4) 2s eenn 3-4% 
Total carbon contained Mitbylene nh Oe ene ay 0-2% 

by dry coal charged 780-0 lbs. INItTOPEL ea a oak eee 60-8% 


=! 
© 
ty 
} 9 
Q > 
Q 
be 9 
> & 
| & i 
y 
© 
3 
Q 
9 
& @ 
‘Q 
K a kK 
re 
& aa q =! <= 
} > Ba 
| 2 | 3 e 
Ha tai ati ra 
iitete ish i | 
{ : \) 
=) & | | 
ce pie | 
: zt eI 
he y N 
& ig 
} 3 facet 
| K A 
& ° 
2 / re 
: y f SS wo 
: : 2 
iy 
5 


ooz ooe 
$97 Gulls SY TVvO9 


ooo’0e 00002 


oog7 OO# 


ooobo; oo006e 00008 oo0'0z 00009 ooo0's oodor ooo'or 


(s7LIW Ag) azond0Uwd 


syvo 


LIAS 9/8ND 


° / 2 
YILYM SN/ 
¥#zIONGOed LY NO/LINS 


006 008 OOL 009 
| 
ato YIINGOYS LY IWIL 


of O02 o/ 
‘d'H-a 
41 "ON TVO9 62 ‘ON TV/YHL YIIDNGOYd 


Ot/ OF «Oe Of OOF O68 08 


“ux 719 Fad NL 


10.30 12.30 2.30 4.30 6.30 8.30 10.30 42,30 2.30 4.30 6.30 8.30 


8.30 


AM. 


0g. 
APPENDIX fli VOL.V 


FEB.26' 


FEB. 25'09. 


AM. 


: FB eases Ts arr - WADUAGAA 


oF 


- SRoUAGN 


if fr SUR 


an 32or es Last ove 


soe a 


Se eee 


hs CHEE the 


3 


4 


et ¢ ; 
4 ‘ 
>, ve) Ae eS Fh ye 
fre ; - 
a 8 ‘ eae ta 
aS i 
mbt ss oe ae ewe | 
; ; . ° . > 
sit 


by (> 
sherrrs 
*} , 


inp 
OOSS\ 


\ 
é 

{ 4reey 
3 

* 

‘oars 


£ 


i 
+e 
2 

Le a 
A 


4 
LA 
‘ 
aa 
ys 


| 
eRe: 
een | 


3 
iad 


ee de ee ie SPY Shores es - - 
+ s —< ; F . 
‘ } 4 ane o 
ri ee! =a 
ia A > 4 5 
. - * ‘ , 3 
gees SARIS 
——- “ bd -~ rT , F ; 
2 bos ‘ 
, > io 4 y here 
* 
a 


quantities from the wet scrubber. 
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REMARKS. 


This coal seems to require a deep fire to break up the tar, which appeared in large 


No trouble in obtaining all the gas required. The 


calorific value was fair and the engine ran uniformly, carrying a fairly heavy load. 


SUMMARY OF RESULTS. 
TOTAL QUANTITIES. 


Pirecoal charged GUrIng iiiale tg te ain ele we es csiees + st mete sia Ibs. 
Wombustibie charged. durme trials vis) gir suaeGs ray wi Satay «eles lbs. 
Wverigerio.titb Ol GNOIMEtAUIING Glial ina ss a ees aly cer vet a 2 sal 5 one isi y 
Pea eindicated i. bh. olengine during trial oun. sa. eos te oe fehl 
(anid. taken by exbausterand gas washers) on 62% 2. 6 hr BIA eg. 
‘‘ B.H.P. while gas consumption of engine was taken....... ba Ge 
E a. ‘‘ corresponding to total gas produced........ Ue a ae 
(¢ cc ce (73 (a5 cé sé and 
available for outside use, allowing for power used............ js gp 
HouRLY QUANTITIES. 
SAE Ha TCT eis MOU cera a ear cts Av aia eh Ads «gee Als. Meg fens Ibs. 
Pir yvaceoiconrccd per NOUl wens oo sa alts 204 bein rs dss tent eee lbs. 
Wma nisttole Coarse, Der Olly. chia. setae shoe sie eso oto ee el wh 0 lbs. 
@oal charged per sq. ft, of fuel’ bed per hour... 25.6 .. 6.60 hee Ibs. 
Dry coal.charged per sq.it. of fuel bed per hours. ...0).. 0.60... Ibs. 
Combustible charged per sq. ft. of fuel bed per hour.............. lbs. 
Coal (as charged) per hour equivalent to power used for auxiliaries lbs. 
Coal (as charged) per hour equivalent to steam used in producer. . lbs. 
Gas (by meter) supplied by producer per hour.................. cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer per 
CODD Po epee RoR ROU? kee eT I RNS tea Ne ree praia Gubeat: 
Gas (by meter) supplied to engine per hour while gas consumption 
Wet COTE een Aare etter Meo A ae igi cnel na ame aha e ate aap suse) aye 4 cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 
hour while gas consumption was taken..................... cub. ft. 
Calorific. value of coal charged per hour... 22.04... 0. H. 6 6 ene he Betepe 
as ‘‘ gas produced per hour (lower value)............. BLU. 
Beoaimnised iy DrOCuCeryDer; DOUT a5, Woche Py eee Sk ae ae greens Ibs. 
Economic RESULTS. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 
RTE © Cee eae a er eee nee Clea hay oaths Wieaghy ve vom igh ig cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced dry coal charged cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of com- 


Prelee1 Der CH AY PCs eer ea, er tiate hae eel tinea aanarate ANN scat pew wud Sie Cub, 1h. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) used per I.H.P. per hr.... cub. ft. 
“6 éé 66 6“ (as 66 B.H.P. 66 ‘ cub. tte 
Steam used in producer per lb. coal charged.................... lbs. 
Water used in scrubber and gas washer per lb. coal charged...... lbs, 


Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 


CEELC oe] eer I OR rh ok Ria ees eA rete Sr en Ab ee lbs. 


Efficiency of process of gas production and cleaning, based on coal 


(MEN SRE ON Oe BU odin oie ee a, a a ap Rr eee per cent. 
Efficiency of producer plant allowing for power used for auxiliaries per cent. 


Efficiency of producer plant allowing for power used for auxiliaries 


AI OmSLeaATMIsediil WTOC UCEE Gk as adie e ahs ein ald sabe, aimee per cent. 
Thermal efficiency of engine, based on B.H.P................... per cent. 
Over all efficiency of producer and engine plant.................. per cent. 
Calorific value of gas supplied to engine per B.H.P. per hour...... Bag. 


coal charged into producer per B.H.P. per hr... B.T.U. 


Coalas Dry 
charged. coal. 
Pounds per hour charged into producer per B.H.P. 
developed UV CheIney ms 4c Ghans ccs carci le bh ee 1-69 1-67 
Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
BURN ATICR Ee eee re Mind eh sate See hai eh ae ie -97 1-95 
Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer.... 2:47 2-44 


bustible. 
1-46 


1-70 
2°12 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 2040 


Date—November 16 and 17, 1908. Trial Number—8. 


OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


Barometer Ata ELIN TIN GLO UIT nee: emer cls Mi ntenccre tela stene cee nia RUNS AU euselioiies torent o's 29°46 inches. 
ue (ORar enINIO Wire lider mena Nal eset neers cx Bate eeteeesnetnra sh seme ety Rely ck 2 OG San wre 
se We 4.30 TD cLLe mee R DL Costes eho arn 5 agate pa stouec ad stay do suatecherer RS ope Ss csloe hols cach eee 29°52 a 
Water meter 5 p.m., Nov. 16... ...- 0202s eee cette teeters 24,539 imperial gallons. 
oe bra oa tsa Legare eae cba ARMS eta yalaln Sie oneal weet: adm chiles 26,529 
DitLerence ine corOUlsins +46 a eeetetera syaeaie taut et oe TOO ne 
SNC kee TOC UCC aD ASC aiperen cian caiere cs ayetene eels en actiegs) Aime oo Sut nes MN Eo Ve step oO oe aro 780 lbs. 
Average level of coal surface below top plate of producer.................-.05. 25 inches. 
TIME. " 
11.30 a.m., Nov. 16 Firelighted. Charged 90 lbs. wood, 80 Ibs. coke. 
3.30 p. m., “~~ Down-draft with fan exhausting to atmosphere. 
4.30 «Down -draft with exhauster. 
APS Tar" ¢  Engine started. 
Coal used from time of lighting to start, 904 lbs. 
ATA5 a «Trial commenced. 
TeUde 5 «Steam turned on. 
(5 eae «Steam shut off. 
40455 17 -- brial firnshed: 


There was a slight tendency for the coal to clinker and arch. Very little tar was found. Steam was only 


used from 7 p.m. to 7. 


55 p.m. on the 16th. 


Amount of refuse removed, 714 lbs. after drying. 


Date—November 16 and 17, 1908. Trial Number—8. 


OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Note: R. and B. apparatus used. 


Carbon . Inflam- 
Carbon Ethy- Meth- | Hydro- | Nitro- 
Time Dioxide | OxY8e" lene esta ane gen gen meee: 


per cent. | per cent.) per cent.) per cent.| per cent.| per cent.| per cent.| per cent. 


ee Re 
mWNe Ne © 


OONHOF Wh bo 


00 p.m 10-9 0-6 0-1 17-0 5-4 bol 58-9 29-6 
002% 11-2 0-7 0-0 15-9 4-2 9-6 58-4° 29-7 
Ley Lied 0-8 0-0 15-6 3-4 Lia yan 30-2 
OO Lis ore 0-0 14-5 2-7 6-6 62-7 23-8 
00, 11-8 0-8 0-0 14-9 5-1 11-8 Aiea 30-1 
8 athe has} 0-9 0-0 15-4 4-7 1h ere 57-0 30-8 
00 2 | 10°3 0-7 0-0 lia Dee 12-0 56-3 ooee 
O0%G 10-0 0-8 0-0 Ty74 4-6 i 56-9 o2ca 
D0 Zr arises 0-9 0-0 16-9 3°38 12-1 56-8 32-2 
OO) ee 11-4 0-8 0-0 14-8 3-6 12-2 Vee 30-6 
OO 10-6 0-8 0-0 16:7 4-0 9.2 58-7 29-9 
OO ba ae 0-7 0-0 3°4 4-6 14-3 54-9 O24 
00 ‘ 11-2 1:0 0-0 15-1 3°3 13:2 56-2 31-6 
00 ° 12-0 1-1 0-0 14.2 3-6 ied 55-8 31-1 
O05 2) 11-4 0-9 0-0 14-9 3°5 12:8 56-5 31:2 
OMe 11-5 0-9 0-0 14-8 3-4 12-3 57-1 30:5 
O0s 12-6 1-2 0-1 14-6 4-6 10-2 56-7 29-5 
DO we 12:3 0-9 0-0 14-3 4-6 8-0 59-9 26-9 
DO eth iaat 12-4 0-6 0-1 14-4 4-6 10-2 57-7 29-3 
QO noon....| 12-4 0-8 0-0 14-3 292 15-4 54-9 31-9 
00 p.m. 12-5 0-8 0-0 13-8 3°5 9-4 60-0 26:7 
OOgs. 1351 0-8 0-0 14-2 4-1 16-2 51-6 34-5 
OOne 13-6 0-7 0:0 12-7 4-2 13-8 55-0 30-7 
CU 13-6 0-8 0-0 12:7 ond 12-2 57-0 28-6 
| 
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OBSERVATIONS OF GAS METER AND B. H. P. 
Date—November 16 and 17, 1908. Trial Number—S8. 


: Notes: B.O. indicates that there is a surplus amount of gas blowing off to the atmosphere. N.B.O. 
indicates that all the gas is passing to the gas engine. 


Main Loads on Net pee oH 

gas Cubic tight and load ie ate 

Time. meter feet | Remarks. slack sides 0 nae oe 
readings. in of brake. brake. | "4 ae 

——_—__———| interval. ea es fe = 

cub. ft. Ibs. lbs. (bed aye: 

4.45 p.m... SOS LAU gon sisi te ttels bet ak 325 138 187 45945 

i er 600075 1935 B.O. 325 138 187 49215 
besa tela ete: 601955 1880 rs 329 138 13h be taecoe: 
Se CS oe ae 603695 1740 ( 325 138 Loe ree ge bes : 
Gb ee oe: 605440 1745 Hy 325 138 LE fetes 
7G eae ie 607160 1720 rs 325 138 186 2 i SN ap 
PAD cies 608625 1465 FS 325 138 ay lp ee pee oes 
SAS Chere ea 610090 1465 § 325 138 LBB ee 2 aes 
ea See rer 611525 1485 N.B.O. 3295 138 LGR ae 
Se 0 tee eee 6138075 1550 BiG 320 138 TSR ae 
ee eee 614650 1575 5 325 1388 LeRoy ee ae? 
TOS gl 616300 1650 ‘ 325 138 LEA | Uh See a 
UO ae Bee 617925 1625 4 325 138 TSB Pelee ene 
Tito 54% 619345 1420 i 325 138 LSP) Rit ae 
iB ee an 620845 1500 F’ 325 138 LBA. ee See 
12515 a.m. 2 622420 1575 % 325 1388 LStat, Was leee 
Cee 623960 1540 & 320 138 [SR ae aes 
rs) 625530 1570 4 325 138 LER ce bie 
ee? ees 626936 1406 N.B.O. 325 138 LBP tee 
72 CSE 628420 1484 B.O. 325 138 LBs Vee ee 
7408 acy Same 629860 1440 N.B.O. 325 1388 LEG (PEN a are 
ia nea 631300 1440 B.QO. 325 138 LS Be Lo etsase oas 
GRAD ais a. 632760 - 1460 4 325 138 Sh Wer otis ce ee 

8S thee 634285 1525 “s 325 136 189 19699 
Bea we > ed 635865 1580 Es 325 136 LEQ pho as 
AOL ae 637255 1390 N.B.O. 325 136 LG ite tee, cee ae 
eA ane hos 638740 1485 B.O. 325 136 LAG iO ees 

aig 7h)... 640075 1335 N.B.O. 300 121 179 32252 
GORA! 2): 641510 1435 rf 300 121 LOM ee ete. 
LOR are 642925 1415 B.O. 300 121 LBB BS k pe. eres 
Pea AL. 644300 1375 N.B.Q. 300 121 126 chaste 
Be oer et: 645690 1390 e 300 121 LBOs) aces 
Che eee ees 647160 1470 « 300 121 LEQ hee eee 
eta 6 es: 648550 1390 ” 300 121 DS We Oe peers oe ee 
aan i! pre: 649950 1400 ii 300 121 LF Riots cee en 
Wap oa ees 651345 1395 4 300 121 TRO sche peach 
AeA ea ae 652760 1415 if 300 121 LFA Wier ae sees 
CE ee 654180 1420 4 300 121 196 2 ieee 
Be4D ire: 655625 1445 2 300 121 LISA oat, 
12.15 p.m... 657080 1455 au 300 121 190s eer Bar 
pe lgdice tie 658465 1385 cs 300 121 GG pawesoeee Seg ae 
eho we 659930 1465 bi 300 121 eg: Bnd tao eae 
bed. Fi ASR oe 661420 1490 B.O. 300 121 TERS tied es 
Dale ea os 662885 1465 * 300 121 LER bee eeer. 
Me: ES Ber 664235 1350 N.B.O. 300 121 L7OR Ree 
ok oaee” We 665655 1420 < 300 121 T7Bie Pet 
5 aes ae ee 667010 1355 is 300 121 Ny 0) 2s 0h ot ie aaa 
Ya a ee 668340 1330 n 300 121 fs Es aR] oles ie 

BAB oe bose 669735 1395 a 300 121 179 99980 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 


Date—November 16 and 17, 1908. Trial Number—8. 


Note: Boys Calorimeter used. 


eae See Water Temp] 3 HS 3 
gq | © Deg. Cent. |5‘S ao rd 8 <a 
Ti IEE pee 4 a i ae CR seg ach (OA Ti dee S eb 
ime |fgil o% ek s| De ime a | are 
fo) aha — ares 
2 | 3° | inlet loutlet/S 38| GS Sa] 5 Es 
Oo |Os Ose] mo OO et Ae 
lbs lbs 
4.45 p.m. 53 qa 7780 |) 18820). 1707 Wi L0S dle. ee es each | tees chee a ee 
pe a a tees pet Me 3 i 6:91°) 17-97% 16801 126-0 6205 p.m 776 25)°77-25 
S745. 4 05 qa 134.4186 18%) 1680. 123 75) See ete seen coal ere 
eGun bs ett Pagid Bats fj 35 7°62 } 18-50) 1710 1126-0) “6505 1250205127. 25), ae 
Gao: O7 i 7279} 18876) 1678-12550) °6145)- 50:0 n17 7225). 0 er 
LE OS ee eS qa 8° 002})19+ 08) 1666 #2425 WO ae cc eee cere ae ail ee 
ReaD peop oo a5 8+29 | 18-44) 1678 15-7) 78a. To a7oebe 00s. eee 
Sx. eer | kU ia 8°1421-18+53) 16664 11 17a es et ee eet 
8.45 60 i 8<19 | 19517) 1650°19123-0" Saa5" * 47 300/12 eee 
Oe Ta 60 2 8-32 | 18-61} 1900 | 116-5) 9.15 *“ 59 390 | 9.25 p.m 
9,45 * 60 2 8-30 | 18-69} 1915 | 118-3) 9.45 “* ao 37 5-|< 3. tne 
LO) “Se eee a5 8:42 | 18-62) 1682 | 116-3} 10.05 “ 50 £20: 3 sae 
10745“ 62 Ts 8-40 | 18-60; 1600 | 111-0) 10.45 “ 29 $50. |... Se 
Listers 62 iz 8-30 | 19-07; 1615 | 118-0, 11.30 “ 50 DOQ:. |, 2 oo eee 
1 Rae hee 63 Tz 823/ | 19-15) 1648" 120-0) Peeem . 2 20] eee eee ee | oe 
12.15a.m 63 a 8:91 | 19-59} 1600 | 116-0) 12-05a.m.) 50 HOQ) 1b Bee 
1ZeAaie: 64 qa 8-15 | 18-76 1628 | 117-8} 1.00 * 50 GOO) |. 2... eee 
Let snes 50) 15 8-61 | 19-68 1635 | 123-0) 1.15 “ PAG 625.15 2 
LAD Wow) OD aa 8-60 | 19-90} 1600 | 122-3) 1.45 * 20 650.) See 
Delonte. OO ia 8-42 | 19-18 1600 | 117-0) 2.00 “ 25 D204: ete 
Pig 5 OO Fea Bek 6 2 8-57 | 20-42) 1680 | 118-5) 2.35 * 25 1000) = or 
eel RE Vee 66 2 8-54 | 20-08) 1680 | 115-3) 2.45 “ Zo C200 a 
Paes bana 66 2 8-40 | 14-53} 1600 | 123-0) 3.15 * 50 KT O2|. 
ASTD: 67 Te 8-45 | 19-52) 1610 | 120-8 3.50 “ 50 825) |... <0 a 
A450" 67 2 8-39 | 20-20) 1685 | 118-0} 4.30 “ 50 $75, 0. 
Fei apne 67 2 8:38 | 20:05) 1665 | 116-0} 5.15 “ 50 925. | 5. 15am 
Gs Sa 66 2 8-32 | 20-18 1675 | 118-1} 5.45 “ 50 O70. |. cee 
Oat oa. 66 2 8-33 | 20-50) 1690 | 122-3) 6.15 “ 50 1025.4 9b 05 ee: 
OYA! Bau 66 2 8°40’) 20°35) D710 1122 10 eee ee 
rs beeen 66 2 8:38:| 19-59) 1718 | T1495) 72h 50 1075 4.2, ee 
ay oa 66 3 8°46 | 19°59) 1960s 15-7) ene os lee ee 
Sod Ons 66 qa $49 | 19-19) 1595.) 115.8) Bas0 * 50 LIS: ic eee 
Soe bs 66 i 8:45 | 19-34) 1595 | 118-0) 8.45 <“ 50 1175 1 eee 
1b 66 2 8-42 | 19-42) 1800 | 117-7] 9.30 * 50 1225012. eee 
C745 Lis 66 i 8-33 | 19-62} 1660 | 127-0) 9.45 “ 50 1275.15 25 See 
LO 5 he 66 2 8-41 | 19-43) 1765 | 115-6 10.15 “ 50 13250 Ki eee 
10745. 67 2 8-35 | 19-75) 17385 | 117-5} 10.45 “ 50 137513 0. ee 
eS Bape ee 67 2 8°40. | 2040-1640 4018 Gi eee, 1 ene) eee rt on eet 11/95 5% 
«Wee Shug Mee 67 2 8-41 | 19-79) 1700 | 115-0) 11.45 “ 50 1425. 1. 
12.15 p.m 67 ia 8-36 | 19-37; 1600 | 119-3} 12.30p.m) 50 1475: | = eee 
ee Ce neem Vd a5 3°60: |. 138-66) 1685 1 115-0) Vee | eee i ee 
eos rates 67 te 889) 18790) 17200) 118 Or ee ee ee 
AAD is 67 i 8:89 | 1863 1715 dli4eGil Males 9.08 eee oe nn er 
ar ao. 67 a5 8:63 | 18-92) 1683 | 117-5) 2.05 “ 50 1525-105. 2 Seen 
DEAD To trae Ok ia 8-38 | 18-74 1700 | 119-5) 2.45 “ 50 157541... eee 
Shi ae S| OF qs 8*29°| 18-29) 1706 L160) aoe 2 eee ee 
eer mtr (Oe z 52204518200 47441 113 eA bs 50 1625's. eee 
Baril Pos Od: i 8°25 '| 18216), 1700) PESO) eee | cee ana ne 


EE a a. a, 


Date—November 16 and 17, 1908. 


s 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 
Trial Number—8& 


PRESSURE. SUCTION. STEAM 
TEMPERATURES. Ins. of Water. Ins. of Water. PRESSURE. 
F, 
Meter. Exhauster. Ibs. per sq. in. 
Time. rou hy 
ee) S 
ks OB 3 a 
Be /38| ¢ eee eal Toe aap bea eee cliod ie rag Wg 
Cea ime culaer es lt oy oS = eee eos = 
Cry Ce eroeleein iO cI } SLR capex Wiee) ae } 
4.45 p.m 520 | 56 | 58 Wor oO oset) OOo Seat 64°F [261 0 0 
Sa eee 550 | 58 | 60 142 3:6 6-0 6-2 9-0 5:0 | 2-4 0 0 
5.45. “ 540 | 58 | 60 132 3-5 eo 5:5 8-2 4-6 | 2-2 0 0 
ed es 540 | 60 | 61 132 3°5 5-3 5:5 8-2 Ae are 0 0 
6245“ 540-6121 61 128 3-4 5-3 5-5 8-6 5:0 | 2-4 0 0 
Teo Sa0) O20). 62 130 oe 4-8 5-0 8-1 4-9 | 2-6) 46 45 
Yat aie 520 | 63 | 62 129 es) 4-9 5-1 §:-1 5-1)2-8 63 62 
Sebo: Bl Ori G45h 62 122 ove 4-5 4-7 8-1 5-2 | 2-9 0 0 
ee ae 500 | 64 | 62 132 3.2 4-5 4-7 8-1 Hab eZee 0 0 
O15 520 | 65 | 62 te2 3°3 4-6 4-8 8-1 5-2 | 2-6 0 0 
Orne 520 | 65 | 64 130 3-4 5-0 5-2 9-1 Bal} ors 0 0 
1 (ei bacS 530 | 66 | 63 128 3-4 5-0 eZ 8-8 5°61 3-2 0 0 
Loe4abe 520 | 66 | 64 127 3°3 4-6 4-8 8-2 Seo 229 0 0 
tethe ®t “500 1.66") 64 126 ou 4-3 4-5 (22 A Arie? os 0 0 
pie4oe 3) 6520 1°66 1-66 127 3°3 5-0 5-2 8-5 5 oan fees SO 0 0 
2S 55a... 520 | 66 | 66 126 3°73 4-9 Te | 8:7 5-6 | 3-6 0 0 
ete | et O20°1*°667) 66 122 Geo 4-8 5-0 8-8 5-7 | 3-4 0 0 
et 520 | 66 | 68 129 3:3 4-8 5-0 §-6 5-41 3-3 0 0 
bear a SONG r Osi) tal oto ie 4 Oe o- Oar 7-8 bel 3 Or O 0 
vA os ai HOVUROT Ort L201) aro hae erie O0 © 8°04) b93) 3: 0M <0 0 
Wea 520 | 67 | 68 Lee S70 4-8 5:1 8-0 Fe 2airaaO 0 0 
S15 +! S20 LOT OL 12S 23-3 4-8 5-0 8-2 5=3 | o-d 0 0 
3.450" 520 | 67 | 68 126 oo 4-8 5:0 feo. 5 574. (ae 0 0 
Aree 7 540 | 66 | 68 132 3°3 4-9 5-1 9-3 6-1 | 3:8 0 0 
1 5 a 540 | 66 | 67 Le oo 4-6 4-8 8:3 5+5 1 O°4 0 0 
pes Se 540 | 66 | 67 130 3:2 4-5 4-7 9-2 6-2 | 4-0 0 Q 
pean. 530 | 66 | 66 130 3-2 4-5 4-7 9-0 Seoul ore 0 0 
Geto: 530 | 66 | 66 129 3-1 4-1 4-3 8:5 6-0 | 3-8 8) 0 
6345“ 540 | 66 | 67 130 3°2 4-7 4.9 8-8 6:0 | 3-8 0 0 
73k as 530 | 66 | 67 130 ood 4-3 4-5 8:3 DB uahee = 8) 0 
riah. tee 530 | 66 | 66 130 3-1 Aa AAS Sol poe atoll. tu 0 
S155 °° 530 | 66 | 67 130 oak 4-4 4-6 8-6 5-8 | 3:6 0 0 
bag Sa 550 | 66 | 67 129 3-2 4-6 4-8 9-3 On 4-0 0 0 
0 oo A he 540 | 66 | 67 129 ool 4.2 4-4 9-3 5-8 | 3-6 0 0 
On40. * 540 | 66 | 67 TPS Se Qe 4eguie de 72) e829 6-0 | 3-9 ) 0 
LOmi5> 530-| 66 | 68 130 30 4.2 4.4 8-1 Lee” Salen toy 0 0 
10745.“ 530 | 66 | 68 13] onl 4-3 4.5 8-3 Fei en nee ae 0 0 
Ui he Bah 530 | 66 | 68 130 BACH | 4-4 4-6 8-4 5a Olio o 0 0 
by 6) Ba 540 | 66 | 64 Lad ool 4-5 4.7 8-7 6-0 | 3-8 0 0 
Wee Eh Pee ee 540 | 66 | 68 132 oa 4-5 Ad 8-9 6-0 | 3-9 0 0 
12.45, “ 540 | 65 | 67 132 Ce | 4-3 4-5 8:4 Foden sO 0 0 
1215 p.m 550 | 66 | 69 135 3-2 4-6 4.8 8-7 5:9 | 3-6 0 0 
1245 550 | 66 | 68 136 gee 4-6 4.8 8-9 6-0 | 3-8 0 0 
Por aa 550 | 66 | 68 134 ag 4 4-6 4-8 8-9 6-0 | 4-0 0 0 
Dia jae 530 | 66 | 68 134 ac 4-1 4-3 9-0 6:4 | 4-4 0 0 
a eas 540 | 66 | 68 135 al 4-3 4-5 8-5 5-8 | 3-6 0 LN he 
S7AD 520 | 66 | 68 Lae 3-0 4-4 4-3 8:2 Fy agueleencay 0 0 
re Be ed 520 | 66 7 IB Ye 3:0 4-] 4-3 8-2 5-6 | 3-6 0 0 
Yl ag 530 | 66 | 67 133 3-1 4-3 4.5 8-4 Die oO 0 0 
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PRODUCER TRIAL No. 8. 


Date—November 16-17, 1909. Producer No. 4, at McGill University. 
Time of lighting up—11.30 a.m. Trial commenced 4.45 p.m. November 16; ended 


4.45 p.m. November 17. 


203 


Duration of trial—24 hours. Kind of fuel—No. 2040 coal. 
Observers and staff during trial—Killam, Cameron, Gardner. 
Computers—Cameron, Killam. 

Chemists—Campbell, Nicolls, Stansfield. 


SUMMARY OF OBSERVATIONS. 


FUEL. 

Total-coal charged during trial: os-yos et open 5 Gee ee lbs. 1625 

Moisture im coal deicharged y-20~) 2-05 6 ke ae fo ee ee per cent. 23°3 

Calonific value of coal as charged, per Ib....:....2.5:.4... +0105 Bul. 8300 

Fn, Vine LOLOTY CORE DET LB, «her ee be Pe eae aoe eee B.T.U.” 10820 

Proximate analysis of coal as charged (by weight): fixed carbon, 

36-7; volatile matter, 32-8; ash, 7-2; moisture, 23-3........ ~ per cent. 

Combustible in dry refuse removed during trial: fixed carbon, 

= pvolstile matters —— er oe oo ee ee eli hea per cent 
Average depth of fuel bed (measured from centre of gas outlet)... ins 30 
GAS. 
Total gas produced during trial (from meter readings)........... cub. ft | Faipge 
Average temperature of gas leaving producer................... fe 529 
ty . ab Meters oie Be. ce ee ee ea oS 65 
Average temperature of air in producer house.............-.... °F. 66 
. Average higher calorific value of gas per cub. ft. by calorimeter 
KASVODSET VEG) 5.0 sates nc. mi oho aick lon he x at een ten eee Baw. 118 
. Average higher calorific value of gas per cub. ft. by calorimeter 
(pas dry at 60° andl 4-7 Iba isi sicc eo ele ee ee eee Beli & i22ee 
Average lower calorific value of gas per cub. ft. by calorimeter (gas 
dry a5 GU% and l4rgalos. per equim ee eee) See Pe BT.U., W2e% 
Average Darometric presse... te ee See Ibs.sqin. 14-48 
‘i?  SUCHRON Wb DEOGUCED & 2 o> tence is eae ee Ot sme eae meee ins. of water 3°3 
“) SRCWOD AG CXR BUSLET 00 cba tedie eaets Maine, areas eben ins. of water 8-45 
‘ho, ORCSSULE Ol Pageah-Telers piel sod ee eae ae ee ins. of water 3°95 
STEAM, Water, Etc. 

Total steam used in producer during trial...................... Ibs. 45 
“water used in scrubber and gas washer.................... lbs... 26550 
“tar extracted in scrubber and gas washer.................. lbs. ao 

Average power required to drive exhauster..................... a hi 2°9 

; GAS: WASHOL WA, yes ket yA eee 5 eae 1-0 
ENGINE. 

Total revolutions during trial (from counter)................... 308070 

Average explosions per minute.....)... ....... sees GAARA he ees 103 

Average piléctive 10ad on brake... 40 ose cree eee ee ee lbs. 182-6 

Hilective tadius of brakes, heel.) (peewee, eet aeea ee aa eae ft 3:°836 

Average mean effective pressure from indicator diagrams......... Ibs. sq. in 65-23 

Notes. 


Fire poked at: 9.25 p.m.; 2.0, 5.15, 6.05, 11.25 a.m. 
Behaviour of coal: Very good. 

Average time between poking: 4 hours, 48 minutes. 
Clinker: Slight tendency to clinker. 

Tar: No tar. 

State of engine valves at end of trial: Clean. 
Valves last cleaned: Previous to trial. 


ANALYSIS OF Dry Coat. 30. ANALYSIS OF Gas BY VOLUME. 
Hydrogen) ee tea, 4-5% Carbon dioxide: =) 522" us 11-78% 
Carbonis/=0e eee 64-7% Omyeen st 36) ty een 0-90% 
Nitrogen. een 1-1% Carbon monoxide..... 15-05% 

xygen 19-6% Hydrogen 11-40% 
SUpare i eee ae 0-7% Methane. Pio) ies at 4.00% 
Total carbon contained ethylene 2. ane 0:00% 

by dry coal charged 807-0 Ibs. INILFOP CIES rg, ee eee ee 57-00% 
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REMARKS. 


For producer work this coal is very good, requiring practically no steam. The 


calorific value of the gas was high and very little poking was required. The gas was 


nearly uniform throughout the whole trial. 


arch. No trouble was experienced from tar. 


SUMMARY OF RESULTS. 
ToTAaL QUANTITIES. 


irwccosl Cogrved GQUTIDE arial «Mcgee ngs a ee ote aude onde ne a Ibs. 
Compustivle charged: Curing (rial ties deca lS ae es lbs. 
yverago.b. Lb. Of EDGING CUIING TIAL tcc ees es ae We as bea es > ee: 
ee sindicated: Hb) OL engine CULIUP Ellaba . vei sen es tute cea le Eee 
(" -H.P. taken by. exhauster and gas washer... 00... 6.'s.. Hae. 
“‘ B.H.P. while gas consumption of engine was taken....... HP. 
5 “corresponding to total gas prodiiced >. ........... FAP? 
iz ce (74 oe s iz and 
available for outside use, allowing for power used............ 1 Re 
Hour.Ly QUANTITIES. 
Cp) 26] we 200 1 0) 2 21 gene ie nai iin aa ee ge ee Ibs. 
Peecouirenarend er NOUE.. tans Sac cin wn adios os ek Orig es Ibs. 
@ormbpuciblercnarved per NOUF ahs | ARP OIE. oe ca be Ibs. 
Coal-charged persq-it.of fuel bed per hour... o 2.26.6 teu ts Ibs. 
Dry, coal eharged per sq. {t. of fuel. bed per hour’... 0.060660 lbs. 
Combustible charged per sq. ft. of fuel bed per hour.............. Ibs. 
Coal (as charged) per hour equivalent to power used for auxiliaries Ibs. 
Coal (as charged) per hour equivalent to steam used in producer. . Ibs. 
Gas (by meter) supplied by producer per hour.................. cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer 
Te Oe Sg ak Cae gen a te na cub. ft. 
Gas (by meter) supplied to engine per hour while gas consumption 
Re Cee Riis geen ONO A ag tete ne ME a ee a eA ees Ok eub. ft. 
Gas (dry at 60° and 14-7 Ibs. per sq. in.) supphed to engine per 
hour while gas consumption was taken... 0.0... 6s60.5..5. cub. ft. 
Waloriic value ol coal charged per hours. 45.) 22 442. 2 os eee Sap Bir.U: 
a ‘‘ gas produced per hour (lower value)......... oe Le Ue 
Spare ticec in proaucer per Nour: sq ..cakgess te oil se is Boa Y. Ibs. 
Economic RESULTS. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per Ib. of coal 
Oe Pee ee eA ae rie ML NR end taint ine htt Yo He es eub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced dry coal charged cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of com- 


Frcistile: GHART OCs soe ud ate Ors ie See eee co Die Sueno ae Sete cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) used per I.H.P. per hr.... cub. ft. 
= s se : ye eek». eet ere ell Lys Lie 
Steam used in producer per lb. coal charged. ................... Ibs. 
Water used in scrubber and gas washer per lb. coal charged...... Ibs. 


Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 


Coyne Gua, Uk ak Wt day A oy URE A, Gir ee ea lbs. 


Efficiency of process of gas production and cleaning, based on coal 


GAVATST OLIN Steak ee Oi! irc eTNS AMSA Lac She oenaies Siew mee MEAL, Ae eS per cent. 
Efficiency of producer plant allowing for power used for auxiliaries per cent. 


Efficiency of producer plant allowing for power used for auxiliaries 


Pich fOmeLeal Used Ii PrOG UCCleer san cists a ss eRe ~ oe ce ee per cent. 
Thermal efficiency of engine, basedion B.H.P..... ce... . cine. per cent. 
Over all efficiency of producer and engine plant.................. per cent. 
Calorific value of gas supplied to engine per B.H.P. per hour...... BTU, 


Coalas Dry 
charged. coal. 
Pounds per hour charged into producer per B.H.P. 
MevelODede Wene leh § ouca Gae ns Pent ees eles 2-28 1-75 
Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
PSB RL gr oy RAS k Reps tice eee) olan A Oa aE a 2-58 1-98 
Pounds per hour charged into producer per B.H.P., allow- 


ing for power and also for steam used by producer... . 2-09 


he) 
= 


coal charged into producer per B.H.P. per hr... B.T.U. 


There was a slight tendency for the fire to 


bustible. 
1-59 


1-80 
1-89 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 2040. 


Date—January 4 and 5, 1909. Trial Number—17. 
OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


Barometer at‘beginning Of trials 2. ..9 540k ae te oe eee oe nee 29° 84 inches. 
ss te Roe heey ao ney tamer. Mn et aN Me Oe 2908 Oe 
Ms wg CNG OF ETISD 2s ae sia Wis Cd ase ie ee ee ae Ca BADR Se 
Water meter.0.00 asc Janraoy eh eo ccs Oe ee ee 48,181 imperial gallons. 
+ (0 LINN PESO hae es 5 GAR x a0 ss kt One ee ee ,199 i SS 
Ditference; in) 18 )4shours sy eee 1,618 a ox 
Brick in-producer base aves tes 5 sols. c4 ices. Poe een ne ae 1,300 lbs., 
Average of level of coal below top plate of producer........................... 26 inches. 


TIME 


3.00 am., Jan. 4 Fire started with 8 lbs. of shavings, 30 Ibs. wood, 153 Ibs. coke, and 
244 Ibs. of coal. 


4° 005 7% “Charged 240 Ibs. of coal. 

5 é eye) ce v3 ¢ oe 233 Ws 

ein 8 ‘“  “ Down-draft with fan exhausting to the atmosphere. 

a “Charged 75 Ibs. of coal. 

Soe iee we ‘“ “Down -draft with exhauster. 

Bs Oe te iy ‘ Started engine. 

3 ON a ‘f  ** Trial commenced. 

Sip Umut: “Engine shut down in order to clear an accumulation of water from 


the exhaust pipe. Gas blown to atmosphere. 


POO One ins ‘« “Engine started. 

10.30 pm., “ “ Engine running light due to a hot bearing. Gas allowed to ‘pass 
to the atmosphere. 

3.40 am. +5 “Trial iimished. 


No load was carried by the engine after 10.30 owing to a hot bearing, but the producer was kept working 
at the regular rate. 

During the last 2 hours, excessive suction was caused by the baffle brick at the producer outlet becoming 
broken, and partly blocking up gas outlet. 

Neither gas washer nor sawdust scrubber was used. No steam was used. 

87 lbs. of dry refuse removed from the producer during the trial. 

$15 Ibs.of dry refuse removed from the producer after the trial. 


OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Date—January 4 and 5, 1909. Trial Number—17. ° 


Note: R. and B. apparatus used. 


Meth- | Hydro- | Nitro- Inflam- 


Time ane gen gen pee 

per cent. | per cent.| per cent.) per cent.) per cent.) per cent.) per cent.| per cent. 

11.00 a.m 11-5 1-3 0-0 9-3 4-9 10-8 62-2 25-0 
1.00 p.m 11-5 1-0 0-1 11-5 4-] 12-1 59-7 27-8 
2.00, °° 10-7 0-8 0-0 12-8 3-7 14-8 57-2 31-3 
a Oia 12-6 0-4 0-2 10-2 3°7 13-7 59-2 27-8 
4.00 ‘“ 11-4 0-7 0-4 9-9 4-6 14-3 58-7 29-2 
G2 00a, 10-0 0-6 0-2 17-8 4-] 11-0 56:3 33-1 
wA00 es. 10-4 0-6 0-3 17-4 3°0 13-7 54-6 34-4 
Seuss 12-2 0-7 0-2 14-5 3-5 15-0 53°9 33-2 
9:00... 13-2 1-1 0-1 13-0 4-4 14-9 53°3 32°4 
Oar 11-6 1-5 0-0 15-4 2:6 16:3 02:6 34-3 
Pe O0n | 11-2 1-6 0-0 15-4 2:7 17-6 51-5 35°7 
12. O0Sais 13-4 1-4 0-1 11-5 3°6 15:3 54-7 30-5 
2.00 a.m 11-3 1:3 0-1 14-7 2:3 12-1 58-2 29-2 


83—9 
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OBSERVATIONS OF GAS METER AND B. H. P. 
Date—January 4 and 5, 1909. Trial Number—17 


Notes: Engine started 9.55 a.m. (for second time). B.O. indicates that there is a surplus supply of gas 


blowing off into atmosphere. 


N.B.O. indicates that all the gas is passing to gas engine. 


Main Loads on Net ee ve 
gas Cubic tight and load Se =a 5 
Time. meter feet Remarks. slack sides on mer a 
readings. in of brake. brake. | 7 ae 
interval. ea a € 
cub. ft. lbs. lbs. lbs. eee 
F8.40 a.m 1276460 (ire ee ee NBO, ae Siete inate eecees ee tac 07300 
O10." 1278180 1720 4 Load drolpped, engine stoppejd. 
10.10 “ 1281180 3000 af 120 205 09390 
10.40 ‘“ 1282730 1550 af 325 120 205: |. eee 
11 V1Ote 1284290 1560 H 325 120 205. “eee 
11.40 235 1285850 1560 a 325 120 905 eee 
12.10 p.m 1287420 1570 ie 325 120 205. \ eee 
1 1289020 1600 7 325 120 205° | aa ee 
110° * 1290640 1620 c% 325 120 205 tee 
1E40 ee: 1292220 1580 cs O2D 120 205 | ee 
Pave Le toa 1293720 1500 325 125 200 36730 
2 400es 1295390 1670 cs 325 125 2001 °° |S) seh eee 
Salo. 1297030 1640 6 PN ey Ror. hs oe ae a a ee 
3:40. “ 1298580 1550 ‘ 325 132 193. .| 4) eee 
Ar Ow: 1300205 1625 re 325 132 193 ..}2). See 
ArAQ 1301705 1500 fc 320 132 193\. . 15 
5.40 “ 1305060 3365 ef 325 132 193°...) 2 eee 
6.10 “ 1306630 1570 . 325 122 193. \.3 See 
G F409 ** 1308220 1590 i O20 132 193. lod. . See 
1SL0R 1309870 1650 ef 325 132 193. |... eae 
T2A0G 1311480 1610 of 325 132 1938-0. ee 
Ssl0e— 1313080 1600 Hi 325 132 193. Jc eRe 
S00 1314670 1590 1 325 132 193.1). 7.0 
OA10r 1316220 1550 : Engine stopped at |8.50 a.m. | and 
9;4077* 1317820 1600 rtd was restarted at] 10 a.m. 
LOMO oe 1319350 1570 cel 325 135 190 90250 
pT Pha 3 Us pavbenianerae a Nan 8 702 be MR PW Load remioved at 1/0.30 a.m. 
1134054" 1322430 3080 COE AY YEE CRIS aia oe Ca a 
11.40 “ 1324060 1630 4 No load |during resit of trial. 
12.10 a.m 1325450 1390 ae) RE AE DEI Ce Eee ARN 
12340 75° 1326990 1540 BT eee ed Ce oan NS in eee ee 
te10 937 1328490 1500 Pes Pon nee Men er T Sue ro ee 
1.40 ‘ 1330980 1590 Ren Rrra tes Pr rr Sky 8H - 
eA ao 1331440 460 CE OTT eden te wok | bed wore ace de thane: cheeses tel eer 
2,40. * 1332860 1420 OE SERIE Aen ee ewes orien ee 
3410" 1334280 1420 66 IP 6 ae SO el she She aceon ee 
se Pen 1335660 1380 Ce ated ely oc ote EO] ele eer 


pn 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 
Date—January 4 and 5, 1909. Trial Number.—17. 


Note: Boys Calorimeter used. 


+ Water Temp|| HO = 
o) Deg. Cent. |S‘ 2,2 2 = Was 
Eee Baan 4 Ti o 0 © a0 
28 ig or ey ieee a Ete 
oie Inlet [Outlet |S @2| ES Bee © ES 
Os Ose] ao OO |] A Fa 
lbs. | Ibs 
18 EGO OORT Oh ks See oie On ee aR cea A Sheed eos, oS ace 
3 1660 | 144-7) 9.00a.m.) 25 DOr orn ae 
3 1620 -}" 125.3)" 9.307 “ 20 GS OB Ue ps Bla pak 
3 1600 | 128-0|10.00 “ 50 100 1.10515. a.m 
15 1670 | 184-0) 10.25 “ 50 PHO Ra (Oe Pana 
> 1680 | 180-7; 11.00 ‘ 50 ZOD ieee a ses: 
3 1635 — 129-5)11245, “ 50 DOO a ene ahs 
a 1650 | 125-5) 12.00 p.m} 25 PAE ete Bee 
3 £650-% 198-3p1 2750) = ).50 SLO UL ate et teed oe 
ts 17400 124-0) 42, 50 SY ae eee eee er ee 2 
ae Pa PI OO OM res oU lonete acm aenieee s letctescda @eeneees 
Te Wy 5DUahele boo, eewlue . > 50 AON Ue en eae eee 
Ta 1760 1123-023 50 AND. (ale Mclaren 
Ta T755seI Goo lo. 50 S20: (aoa anne 
5 SU teio. tows 75 QUOT, Satna eee ge 
15 179 8 MAAN Ea Baht ie i See Wieser ony | Rane eer ere 
TF 1780 | 122-4) 4.45 ‘“ 50 G50 [ho an ener. 
TF Te Goals tee 2 Olan emis © «4 ated: ane Maan «thee waar artehe ain 
Te LG600p er 2t Op ona 50 UO WE ers a: eek. 
Ly TOOO CIE Ab. Olt raaen ss ocala meta oak Sha lle wan ce cde oes 
2 aL ESOEIBS Li Led Wrecatennmetey sie glance: 10 ae my eect aco ata atte 
1 tT gees Oy Gai A ea ea ORGY) SOOM vaatanEee 
5 Weg 2o Of soo 50 S50) Vie eas ot amare 
1s ECSU ES. ol ciao Cy 50 GOO eoktemeks as 
Ta 1790 | 124-7; 8.20 “ 50 35) dB ae geet ee 
iz 1805 | 123-4, 9.00 “ 50 TOQOs Reh ies 
5 PROD a abe Ore ey co. Bae tee Ie ohne 9.45 p.m. 
ia 1600 | 122-7; 10-00 “ 50 LO5O: Fae agers en 
3 1650 | 141-3) 10.30 “ 50 $100. 2105 25a055 
2 1800 | 122-4,11.10 “ 25 P25 Loe 
a P(GOr 2 7 Lr 20 75 ZOO eae” ove 
iz 1665 | 183-3}12.00a.m.| 75 TZACD ie pee aes: 
2 1675 |. 113-2712.45 “ 50 TS255 tet rams. 
a ZOOITIe Vocal) da geet... scl ac tha denmalls zk aeekstailive d aceretitem see. 
5 1880 | 119-0) 2.05 “ | 150 PE7b Pot A ane: 
2 UO Line el Paar: 06,1 oars Wawel ce, an i. orate, aed. oat 
3 1835 | 108-6 


Si hier sm eice. cells) eo) © '|\ eh © © al mt eiifen's amet (ee. ile 0) 64 oer ener le. aye: 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—January 4 and 5, 1909. Trial Number—17, 
Se eee 
PRESSURE. Suction. STEAM 
TEMPERATURES. Ins. of Water. Ins. of Water. PRESSURE. 
a Ue 
Meter. Exhauster. Ibs. per sq. in. 
Time. | rats by 
| o 
| OR a le 
wie | ys : ihe ee 
=| ® ; ® : = 2 {| 2 ; © 
Pe) 8 poe Sale eal oop eels pene 
cates EH } mo Poh Bio o 
8.40 a.m 82 3:5 5-0 5-2 4-7 1: 
Ds LO A Pe DOU SBOE ES ali lo Be aa oe ca 4-0 l- 
LOMO 85 ones 4.7 4-9 4.7 ]- 
10.40-“' 132 3°5 5-0 5-2 oR 1- 
LI 139 4.0 5-0 5-2 5:0 1- 
it ee Loe oon 4.7 4-9 5-4 1- 
12.10 p.m 132 SZ 5-0 5:2 5:7 1- 
12240" 129 3:4 5:0 Oe 5-7 ]- 
it LO ey esi 5-0 og 6-1 2: 
1 tee Loe 325 4.5 AW 5:7 1- 
oh Qian: 136 OG 4-5 4-7 5:4 : 1: 
2rAOn 134 3°3 5-0 4 6-0 z 2: 
LO. 137 3-0 4-0 4-3 4-4 3 0- é 
A UN ae 136 3°4 Del 5°3 5-8 ve 1: z 
4.10 “ 137 3°3 4-5 4-7 5:4 ° 1- Es 
ZU eae 137 (1-8-1 4-38) ee ea) ie ee ot 
bsg 134°)" 3-8) 7 5° 8 lecbeqy 6.2.0 to nt = 
6.10 “ 134°] ° 323) 4.09 “Beat. hoe rp 1: 9 
6.40 ‘* 136 3°3 4-8 5-0 6-1 = 2: e 
GeilOws 137 3°3 4-8 5-0 6-2 +a 2 Ss 
7A 138 3°3 4-8 5-0 6-0 & 2: 
S100" 141 3°3 4-8 5-0 6-0 2: 
ec. ea 141 4 4-8 5-0 6-2 2: 
PEL 140 O90 4-8 5-0 pees 3: 
9240" *! 122 8°3 4.4 4-9 7-6 a 
IU Oy 129 3-2 4-6 4-8 8-0 3° 
LO Pe et. al go gs ae A 3-0 4-0 Be 1 45 4- 
gL AO | AO OT eo Scie. 3-0 4-0 4-2 8-8 4. 
12.40 a.m.| 560166! 671...... 3.0 4.0 4-2 8-8 4. 
P10" DOU GO Bi ee 2-9 4-0 4-2 8-9 4. 
140 4° 35) B70 166 UaGSaee. ee 4-0 4.2 9-0 5: 
2510 3°24 S60: 1668 Bs aes oF: 2-6 4-0 4-3 9-5 5: 
25400 1) “56D IGG eos 2-4 4-0 4-4 9-4 5: 
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PRODUCER TRIAL No. 17. 


Date—January 4-5, 1909. Producer No. 4, at McGill University. 
Time of lighting up—3 a.m. Trial commenced 8.40 a.m., January 4; ended 3.40 a.m., 


January 5. 


“ae ee 


Duration of trial—19 hours. Kind of fuel—No. 2040 coal. 
Observers and staff during trial—Killam, Gardner, Cameron. 
Computers—Killam, Cameron, 

Chemists—Stansfield, Campbell, Nicolls. 


SUMMARY OF OBSERVATIONS. 


FUEL. 
Huomileodhenargea GUONS tial ce et eA ar tran cio, hae kigy. tt» lbs. 1475 
iersmsre: ill Coal oS. Chal CCCs rt ears deat Lith: ort Ashe adie imac 32) per cent. 13-4 
Galorine value ot coal ag.charged, per lb. ti... es. owt ees ont BLU. 9370 
+ HOLT VECOSILDEL EL gee ee a titel fered esta gen iise ¢ B.T.U. 10820 
Proximate analysis of coal as charged (by weight): fixed carbon, 
32-2; volatile matter, 43-3; ash,11-1; moisture, 13-4........ per cent. 
Combustible in dry refuse removed during trial: fixed carbon, 
ee CO AVOIATIIC I SOUCE 10-0). oe rie i eh ue seria Pusepe Total per cent. 47-8 
Average depth of fuel bed (measured from centre of gas outlet)... ins, 34 
GAS. 
Total gas produced during trial (from meter readings)........... cub. ft. 59200 
Average temperature of gas leaving producer................... oF. 529 
af tf ms AU MNCCCHIM. Vee. Ae te eeen, LN ee a 65 
Average temperature of air in producer house.................. id Ue 66 
Average higher calorific value of gas per cub. ft. by calorimeter 
FASPODSCRVE mts ee Le fe raat Aone Mee nye ts Be 2s hae? 
. Average higher calorific value of gas per cub. ft. by calorimeter 
(gasdryat 60° andil4-7 lbs: per sq. in)... ce a Belew 12823 
Average lower calorific value of gas per cub. ft. by calorimeter (gas 
Gry at oman Mibesper sd. im yes Sou Perot ts 1 Sl ed Bam ce 
IA Veraee DATOMEUIG Pressure:.0..0 sel ee ee Me oe lbs. sq in. 14-6 
RSPR UCLION TAIT TTOCUCEI Sc tifis oie ae Be Bat. es ee eo ins. of water 1-7 
SEVRUICtICN At, CXHAUSUER AT ct. ce. ee aie we ee ss he wre ins. of water 5-5 
Ramee DIreselile Ol, PAs AtAINOLer si cae ty Wik. Saks -$ thetee ins. of water 4-1 
STEAM, WaTER, ETc. 
Total steam used in producer during trial:..................... lbs. 0 
‘¢ water used in scrubber and gas washer.................... Ibs. 16460 
‘‘ tar extracted in scrubber and gas washer.................. lbs. 
Average power required to drive exhauster..................... bs tal 5 2:5 
a = { gis washerews. eee: «.. Reet EGP. 
ENGINE. 
Total revolutions during trial (from counter)................... 161720 
PP werare: explosions Nem MIN bey Gal Salo hoki pack Mg + eee Re 105-5 
Averspe ciective lOAC ON Ibrake:. » scpoy sacian woes a eis oa eee lbs. 197-8 
Ptlortiy @ TAGIUS OLnOTaKe WHEEL, , «3h fs the foe ales pers bésS > eves ft. 3-836 
Average mean effective pressure from indicator diagrams......... Ibs.sq.in. 73-1 
Notes. 


Fire poked at:10.15 a.m.; 9.45, 10.25, 11.15 p.m. 

Refuse removed at: 10.35 a.m.; 12.05, 12.15, 2.10, 5.05, 8.55, 10.25, 11.15, 12.00 p.m. 
Behaviour of coal: Worked well in producer, giving uniform gas with very little poking. 
Average time between poking: 4 hours, 45 minutes. 

Clinker : No trouble recorded. 

Tar: None. 

State of engine valves at end of trial: Did not need cleaning. 

Valves last cleaned: Dec. 9, 1908. 


ANALYSIS OF Dry COAL. 30. ANALYSIS OF GAS BY VOLUME. 
FIVGeGeei 3 tes See 4.5% Carbon dioxidé. 3.04. 2.. 11-6% 
Carbon anid nes a4 sos: 64-7% Daemon Uae Bee Sa ae 1-0% 
INTTOPEIOR Ls one ek 1-1% Carbon monoxide........ 13°3% 
Oxyeene new. tea 19°69 Hydrogen. eo ee 14-0% 
Solppur ye we leek 0-7% Methane <.c0ri) te 3:6% 
Total carbon contained Bipylenes)\. eee ee 0-1% 


by dry coal charged 827-0 lbs. at reretes 0 aun 56-4% 
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REMARKS. 


sufficient coal available for 19 hours run. 


SUMMARY OF RESULTS. 
ToTAL QUANTITIES. 


Dry coal charged during ‘trial... 95 1... sienna pene lbs. 
Combustible charred during trial/.2.4...5 -20 eee ee lbs. 
Average 5,H;P.‘of enpine;during trial Ac as cee ee ee jis led Ek 
~  andicated HiP\ of engine diving trial. 4. = eee bee 
‘‘ _H.P. taken by exhauster and gas washer................ HPs 
‘“ _ B.H.P. while gas consumption of engine was taken....... H.P. 
f ‘““ corresponding to total gas produced ............ Ee: 
‘ec ce (<9 73 and 
available for outside use, allowing for power used............ HP. 
HourLy QUANTITIES. 
Goal charged’ perhouraeecs aoe. cetera lbs 
Dry coal charged pet hour .ce. tte ee eae ee ee lbs 
Combustibleicharged per hourae) +... cae ee ee Ibs 
Coal charged per sq. ft. of fuel bed per hour.............:¢...... Ibs 
Dry coal charged per sq. ft. of fuel bed per hour................. Ibs 
Combustible charged per sq. ft. of fuel bed per hour.............. Ibs 
Coal (as charged) per hour equivalent to power used for auxiliaries lbs 
Coal (as charged) per hour equivalent to steam used in producer. . lbs. 
Gas (by meter) supplied by producer per hour.................. cub. ft 
Gas (dry at 60° and 14-7 Ibs. per sq. in.) supplied by producer per 
TOUT a Riles Bena es ide) 2-2 alge Ca eh acl ake re cub. ft. 
Gas (by meter) supplied to engine per hour while gas consumption 
Was CAR OTe Se Eg 6 se tolanc s SrEe hh seal eek Gat aan er cian ie a cub. tt, 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 
our while gas consumption was taken..................... cub. ft. 
Calorific value of coal charged per hour.:/..............4...... Bares 
i fs gas produced per hour (lower value)........... Ber. 
Steam used iproducer:per hours... ey ee ee eee al Ibs 
Economic RESULTS. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 
charged: ie otrakaa) o's Uke ROE ee a Sean re cub. ft 


Gas (dry at 60° and 14-7 Ibs. per sq. in.) produced dry coal charged cub. ft. 


Gas (dry at 60° and 14-7 Ibs. per sq. in.) produced per lb. of com- 


Dustible charged a4 2... 0h eC a ee cuk: tt 
Gas (dry at 60° and 14-7 Ibs. per sq. in.) used per 1.H.P. pervhr. 8.2) cups 

«6 (a3 iz3 ce (a3 a3 B.H.P. a9 cub. ht 
Steam used in producer per lb. coal charged.................... lbs 
Water used in scrubber and gas washer per lb. coal Guarged see Ibs 
Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

Auiced soir teen bef; Soke 2.508 tk ay ene ema 5 ROE lbs 
Iefficiency of process of gas production and cleaning, based on coal 

charged:, is See . bP es See ee ee per cent 


and Tor steam tsedun producer,.; ei. Lee een ee per cent. 

Thermal efficiency of engine, based on B.H.P................... per cent. 

Over all efficiency of producer and ehemée plant (a) wee et en per cent. 

Calorific value of gas supplied to engine per.BsAPper-hour. 2 20.) BTU, 

eS g coal charged into producer per B.H.P. per hr... B.T.U 
Coalas Dry 


charged. coal. 


developed. by engine... 3:4:4.)¢) nee 2-48 215 


able for outside use and allowing for power used by 
EUUXUIPATIOS, Suet mag edhe) aed te ee UE te 2-70 2-34 


ing for power and also for steam used by producer.... 2-70 2-34 


Neither tar washer nor sawdust scrubber used. No steam to producer. Only 


48-8 
44-8 


22-5 
10-95 
11340 
23240 

Com- 
bustible. 


1-87 


2:04 
2-04 
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EDMONTON COAL FIELD. 


ALBERTA. 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 42 
Date—December 10 and 11, 1908. Trial Number—15. 
OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


Barometer at beginning of trial..... 2... 6.6.2 eee eee eee eee ne encnes 30° 14 inches. 
ae a rae. INOGA LEM. ei) 5 eeepc ce ey cytes. sneha en mee mike + ate she oh ae 29°78 i 
ef PemreR OL AIG) 5c eae ete ea hse) vas ase es (Ae ei ee Ae. Or nee eor pe 20: 6 Vee 
Water meter 9 p.m, Dec, 10: 22.5 rns ee ee ee een th em yn ie nee 43,062 imperial gallons. 
va Rey ise Cras acne meena Sag ape <P pare Oia mS ee ok eT 45,321 % 
Mitference mine JocNOUPS eee sl. ene ete is le on POA gO oF 
Briel PROdUCe? PASE oe ie oe aga ee aris ya Fe eee olk baer Rp oe ee eae ae 1,080 Ibs. 
Average level of coal surface below top plate Of PLOUUGEL ar eae ye eet eee cin 20 inches. 
TIME. 


5.00 p.m., Dec. 10 Fire abies charged 8 lbs. shavings, 50 Ibs. wood, and 165 lbs. of 
' coke. 
145 8 « Charged 160 lbs.coal. 


5 

6.45 “ ei. rf 300 lbs. ‘ 

S000“ « “ Down-draft with fan discharging to the atmosphere. 
08 fs eae «¢ 6“ ~~ Charged 75 Ibs. coal. 

Srea. “ “  Down-draft with exhauster. 

Syooue \ «< «Engine started. 

8.460% “ «« «Trial commenced. 

S45 “11 Trial finished. 


The gas washer and sawdust scrubber were not used. 

This coal gave no trouble from clinker or tar, and required very little poking. 
During une trial 245 lbs. (dry weight) of refuse removed from the producer. 
After the trial 1,160 Ibs. (dry weight) refuse removed from the producer. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Date—December 10 and 11, 1908. Trial Number—15. 


Note: R. and B. apparatus used. 


Carbon ‘ Inflam-.- 
Carbon Ethy- Meth- | Hydro- | Nitro- 
Time Dioxide Oxygen lene feyids ane gen gen ee 
per cent. | per cent.) per cent.| per cent.) per cent.| per cent. per cent.| per cent. 

9.00 p.m 11-0 0-2 0-0 15-1 3°7 13-8 56:2 32-6 
L000 5-3 10-8 0-2 0-0 15-9 3°3 13-8 06:0 33:0 
1 S00la 10-4 0-5 0-0 16-5 3:5 13-0 56-1 33-0 
12.00 “ 10-7 0-3 0-1 16-3 3-4 13-7 09°5 33°95 
1.00 a.m 10-7 0-4 Q-1 15-5 3°3 14-1 50°9 33-0 
OOS 9-6 3:2 0-0 14-7 2:95 6-7 o°3 23-9 
U0 Tes 10-3 0-3 0-0 16-8 3-1 14-38 00:2, 34-2 
4.00 “ 9-3 2:6 0-3 15-0 2:3 6-4 64-1 24-0 
HE0O as 10-9 0-3 0-0 16-5 3-4 13°4 °° 555.) “Bees 
6,00)" 13-9 2-0 0-4 9-5 O°’ 10-5 60-0 24-1 
TOO Mar. 10-7 0-4 0-1 15-5 2-9 3°6 06-8 32-1 
S.00uN 10-3 0-2 0-1 17-0 3°3 14-0 oo°1 34-4 
9700 “ 10-0 0-7 0-0 15-6 3:4 11-8 08:5 30-8 
1 OUR Se Se LO <0) 0-4 0-0 16-8 3:4 12-6 06-8 32-8 
Dh SEK Meee at 2g 0-2 O-1 12-8 4-5 12-1 DS Gr ae 29-5 
-12.00 noon....| 11-7 0-4 0-0 13-5 0:2 15-0 04-2 33-7 
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OBSERVATIONS OF GAS METER AND B.H.P. 


Date—December 10 and 11, 1908. | Trial Number—15. 


Notes:}B.O. indicates that there is a surplus amount of gas blowing off to the atmosphere. N.B.O. indicates 
that all the gas is passing to the engine. . i 


Main Cubic Loads on Net Ayah 
gas feet tight and load a a 
Time. meter in Remarks.| Time. slack sides on Seder ef 
readings | inter- of brake. brake.) TCA0"S 
aE ie. wad on side 
cub. ft. bs. | Ibs. | Ibs. | Att: 
8.45 p.m.| 1108100 j....... 18... Bee epee ane 325 127 198 68850 
pee Hey 1109787 (60a te On ene 325 12¢ {OSS eee. 
Qy45exs 1111355 1568 Os bee ee 325) © 1 12¢ 198 75254 
10515. 1112935 PAR eae et mee eee ak spe oe 127 TOS i eet ose, 
10345 2.7 1114655 L720 s te es ee. eee a coe es 325 127 LOSE ciate eee 
Dial ve 1116150 TAOS Pe 38 oe oe ee oor: O20 127 198 85081 
| ee Be 1117840 THOUS a teeta one ho cee. pay 127 [OS or ees, 
12.15 a.m.| 1119420 1ASOy ee Reem keen. ere PAS, O72 0S eee 
L2n45245 1120980 15607 ee pa es cto 325 127 TOS: bie eae: 
ey 1122660 TG6SOP0R wi! Sake Woes .. scsce 325 127 TOS yaa ats 
te4 5a 1124245 THSSC ew Teen eae acs 320 127 TOSS Cee 
ii es 1125755 L508 pend & yee ee eee 325 127 198 04920 
Dea lig ao 1127425 TO72R Ve Fei hee hese oe. 325 127 POSS are ee te 
Salve: 1128900 VAT Ge ein eee We ete sete as AG 127 OS Peles, Meret eee 
B5452.'' 1130480 THSOR Wee eee oe ia tees 325 127 TOS eee 2 
AAS: 2s! 1132062 C5S7eee a ee ee a aes 320 127 198 17968 
Aea a 1133640 T5SSrie Pewee ee oe 320 127 LOS Vo Seen ee. 
Beto 1135125 LARS ee cane) eee 320 127 | erie eo eie ae ay AL. 
15 fA aed 1136545 TADOR ee oy ee cee oy. 325 127 TOS Oe een 
Gr ro 0 1138065 TSO) CORE eee 325 138 187 30971 
Hr45 52°! 1139645 15808 Ge Ue Ae ee ee 325 138 Boy MP VERNA 5 Aone 
aL Die 1141205 TSGOTE SoTL a Ree eat 320 138 TS Fa ieee, ete 
Ge4D st 142730 EGP Ue eee Ea er ee 325 138 1S Fitah dene oterene & 
Selous 1144350 TG 20S tees eee oe ee ie as tate 325 Stee had toy TREE Jean ke 
Sat 1145825 LA feria a eee ieee oo 138 LY etal Cee es ae tar 
eo ae! 1147380 ESDDR Die eee eters 325 138 TSF or aes 
hee ca 1148920 LGA eee Pore fe. cee ttn ony 5 o20 Isa TOOTS tees eerste 
LOPS 1150400 T4808 a ee ee A Ce OO 135 OUTS Werte, eee eens 
10245- ." 1151824 LAO GM aee Ge eae SE ee 52D. fou LOGReD Serr eee 
feta 11538520 COOGEE Ode gee ke ee 325 135 OO he 0s See eae 
Ve 1155020 T5HOOUIMERS Re eee ore ease 325 134 TOC i tee tae 
ho Ain: 1156590 POs whose re Weceats ee Sh 325 130 pie Ud ele. Man ee 
bo A5 aes: 1158160 TETOR Mt eee eee tel 325 135 TOO eR wees, 
te toms 1159730 T57OR4. Rees Me ae 325 135 POT af Sie ee 
i ee ee 1161318 LAS Roan acne [lactate te east sc 320 135 POO} Rae Gees 
FAS Ae 1162960 TGAe ie, Ree ia ee oe, re 325 ie TOL G4 ere creas 
Chae Saad 1164620 LOGO? ote ee eet. a 320 135 190 86700 
Sel DS. 1166180 THGOG er ers oe ad sae 325 135 TOO Site e eee eS 
3.45." 1167920 P7AD RN tees Saar et t ees 325 125 TOO ME sees oes 
Ae. 1169454 TOGA Me ELEM AE by eee as ee 325 136 POO ee on Pre tee 
AAG. 1171090 TOROR Bee POE eat ke See o20 135 TOC) hei ra eee Pee 
Teka Pee 1172570 TAR Ces Ses Me AIRS, See, 325 ae POO ea eet he 
BeAbe, 2 1174150 PES eh priest his ghee bie ket ae 325 tou TOU hist eeeeS 
G.jo8s 1175800 THO i ee ta eee eke e 325 135 POU Gaiters eS 
G45) = 1177260 TAGQa Seiten! bi Mee tS 3 325 135 POOR tee ois 
(Gatto 1178920 TG6GOM Meee (sees. 325 135 TOQP ees 8 ee 
(ey 1180320 1400 8.00 325 is 190 21140 
3 ae 1181920 GOO aE Aye ars | Siete Sok ars ace 325 135 POORSR ee ess 
ay Nee 1183475 Paper eet ATES ak oe 325 lee 190 26070 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 


Date—December 10 and 11, 1908. Trial Number—15. 


Note: Boys Calorimeter used. 


s | Water Temp! & a3 es 
S 2 _ | Deg. Cent. [Ss A,© 5 
Time gio ba ae le ~ 
eo. a5 2s! 8 a 
a ® : 
A: bx Inlet |Outlet S S| os = = 
. | Ibs. 
8.45 p.m.. | 44 ia 6-22 | 14-88] 1610 | 132-5 “|; > SS ee Ph 
DE LS bs eae ie 6-42 | 13-98] 1825 | 131-0 25 
9.45 “ || 49 3 6-60 | 13-31) 1650 | 131-5 50 
CS Fea 51 3 6-94 | 12-98} 1810 | 129.9 io 
LOT ott 52 ; 7-14 | 16-69} 1660 | 125-6 125 
Liniae = 53 4 7:42 | 16-98} 1720 | 130-1 175 
Liab < 54 2 7-58 | 16-89) 1765 | 130-2 225 
12.15 a.m...| 56 > 7-69 | 16-69} 1805 | 128.8 ; fo: 275 
12.45," 57 $ 7-78 | 18-81} 1715 | 128-5 325 
ROL Vas o8 7 8-05 | 17-88) 1610 | 125-2 400 
fed os eR $ 8-05 | 17-65] 1643 | 125-0 450 
Akl 09 5 $270) 16-02) 1665 1128.1) 9 hides ener on Ones 
2045." 60 3 8-32 | 17-27| 1710 | 121-2 525 
3.10 oy 2 $7581: 17565 1715 1112399) 5 ae ere een 
3.40.2 | eal + 8-68 | 17-58) 1738 | 122-5 ; 550 
Agden ee Gs 4 8-66 | 18-13] 1732 | 130-0 : 625 : -m. 
Cue ts Pade ong ats > 8:02 | 17-59] 1740 | 132-0 ; 650 
Dil Bee en eee 3 7-25 | 16-87] 1695 | 129.2 ; 700 ie 
0:45 WGa 3 6-83 | 16-29) 1675 | 125-5 : 750 
Osh okt . BB 3 7-12 | 16-90) 1660 | 128-7 : 800 ; 
6.456" | ok 60 = 7:07 | 16-59) 1675 | 126-3 : 825 
Ta eee che 3 6-99 | 16-22) 1690 | 123-5 ; 850 
TAD oho BG $ 6-97 | 15-60] 1760 | 120-2 : 900 
SAD Wey se hea ; 7-30 | 16-92) 1760 | 134.2 3 950 : 
S450 LAW 6D 2 4 Apr 16236) 1780 125 7 ey Oy ae eee 
A Pk Bt eed SS) 3 7-53 | 16-86) 1760 | 130-1 : 1075 
9:A5- } SO $ Pe Ole Th 54 1785 1 127 Gi ae a cen a eg ee : . 
LOGI Sor = pene ; 7-66 | 16-94) 1780 | 130-8 ; : 1125 
10.45 6° BO $ 8-15 | 17-37; 1810 | 132-2 { 1175 
Pil bee © a6 3 8-23 | 17-08) 1800 | 126.2 : 1225 
Ls45) Foe GO 4 8-52 | 17-24] 1852 | 128-0 e 1275 
12-15 p.m3.. |\60 3 8-40 | 16-82) 1845 | 123-0] 12.20 a.m. 13825 
12450" LS BS 4 7-30 | 16-71) 1805 | 134-6 12.40 D 50 
1500 olobe 4 7-82 | 16-40) 1860 | 126-4 F 13875 
pete, | 98.) | aed B-30Gh 17285) 18405 320g) ae ne ee ee 
Breese 2 Be 3 8-56 | 16-92) 1860 | 123-3 . 1400 
Bb Orie IDO 4 §-35:| 16-59) 1900 | 124-0,../.-. + | SAS Se Sd tees 
Se os Wires bil Was Pal 4 8-46 | 16-70] 1915 | 125-0 d 1450 
o.40 6° Pol GO i 8-63 | 15-47] 1630 | 106-0 . 15001 3: m. 
ele eet eo 5 G 6600 15-41)-1990 4 1133.6 . 1550 
Br 4b ee tabs a 6-75 | 14-92) 1760 | 136-6 ; 1575 
OEkD Pela Ts 7-16 | 15-33] 1660 | 128-9 : 1625 : 
Deo. Oo CdnGh) ia 3 Otse 16-17) 17909-133-4 1650 A! 
Delos co 1a tnG be ni 8-10 | 16-51] 1670 | 133-5 ee 1675 : 
OAD il el PaO is 8-51 | 15-77] 1825 | 125-8 ; 1725 : 
PLO RS 5 8-91 | 16-81] 1850 | 138-8 ; 1800 
Ted he 1 BA ia 9-41 | 18-16] 1655 | 137-5 : 1850 . : 
ie et Ges i 9-13 | 17-93] 1670 | 130-1 ; : 1925 
A eee en ee SM 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date— December 10 and 11, 1908. 


Trial Number—15. 


Se SS a Faas SS a Lee BL ee iS © an a cn a 


TEMPERATURES. 
°F 


Engine Cool- 
ing Water. 


bh 
o 
o 
= 
a=) 
° 
= 
~ 


Outlet. 


PRESSURE. SucTION, STEAM 
Ins. of Water. Ins. of Water. PRESSURE. 
Meter. Exhauster. Ibs. per sq. in. 

2 
Grey Me le Maiiteelas [ney |e gt) PMR 
5] 3] 5 | & | 8325] 2 
} e } ols, eco te SOs ned 
4-0| 6-4] 6-5] 4-9 0:5 
Brbel BO fe 5120/2540 0-6 
9 Bl c5sDi) S423. 0 0:4 
226} ahi gisded tbe 0:7 
3-5 | 5-1| 5:3] 4-8 0:5 
3:4) 5:1) 5-3) 4:8 0:5 
3:5] 6-2)/9 14 | 4:9 0:6 
3 hie S25 Sede) 5:0 0-8 
Sih fp P5ED) Gea 95-2 0-9 
3-8 | 6-0.) 6-2-| 5-8 0-9 
3-251. (5-0 ) 5 be Qe}, 2 1-0 
Bete a Ot Fae 5 0-9 
B24 | Oh CUG- 94> 522 1-0 
8-1} ° 4-91 6-1) 5-0 0:8 
Ba Bales Sed a shS tot 2 1-0 
BD shx2i bed e2 1-0 
Satins hs Bieebod yy wore 1-0 
Ce a? Wy ee ea ie 1-0 
2, Ssh eo eS rG 1-5 
Sed ke he ie pened 1-3 
Oe eo eS beet 1S 
S72 Uy one bak fe Seog 
es y b-side ea Se: a a al Bi 
Seo eer ys oc O |S) | A oe 
PEE Ls scab bd rely nee ge peel Ua eed Wet 
Seavieotreb- one | S| le ie 
Reel HO Sali cote ree | Ll Blas 
Be Ay ee Oat oO Se. gad Ole oe 
SAC Pek ee eee rs OE 
3:21/°5-0]} 5-210 5-7) & [tq wz 
F912 550 be Ve Oc8 2-1 
Seo MLD GaN rode oat 1-6 
SP 5 | eae Oe 1-6 
pepe bOI O62) 50°98 1-7 
Seley A Ora Spud 2-0 
Bro a5 ese? |) 520 1-4 
Bac Wk a ay as ee ea 2-0 
3-3| 5-0| 5-3] 6-0 1-9 
Sree Bese ob | FeO 3-0 
3-Oid b= On) 6421151526 1-7 
3-3| 5-3| 5-5) 6-9 2-5 
3-0:) 4:0 |-4-3 | 6-0 2-0 
3.95 5-2) 5 200).6-5 2. 
Seach o- Ose bron) 0-0 2: 
Sclul- 6- Osta oee | Gab 1- 
Sete 44.0 0466 5-0 1- 
3x1} 4-4)04-6| 6-1 2: 
8-1} 4-5 457 |- 6-9 2: 
S.O bh ae tds Ob THHG 2: 


COO NNAA COR RWW NI Ee 


NAN eel gad Sell 


29. 
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PRODUCER TRIAL No. 15. 
Date—December 10-11, 1908. Producer No. 4, at McGill University. 


- Time of lighting up—5 p.m. Trial commenced 8.45 p.m. December 10; ended 
8.45 p.m. December 11. q 


Duration of trial—24 hours. Kind of fuel—No. 42 coal. 
Observers and staff during trial—Cameron, Killam, Gardner. 
Computers—Killam, Gardner, Ford. 

Chemists—Campbell, Nicolls, Stansfield. 


SUMMARY OF OBSERVATIONS. 


FUEL. 
Total coal chargéd during trial, <2. Sem snes 2 2 eee oe es a lbs. 1925 
Moisture incoalbas charged. 67 2.030500. ae Vie cee eee: per cent. 17:3 
Calorific valuée‘of coal as charged, per lb... 2. .o....5. 5+. <5-05.- B.T.U. 89-40 
- tf  totdry coal per Ibs... ats eee ee eee B.T.U. 10910 
Proximate analysis of coal as charged (by weight): fixed carbon, — 
42-8: volatile matter, 28-7; ash, 11-2; moisture, 17-3....... per cent. 
Combustible in dry refuse removed during trial: fixed carbon, 
28-9: volatile matter, 8-42.50... 5 ~ jbo e er are Total per cent. 37-3 
Average depth of fuel bed (measured from centre of gas outlet)... - Ins. 39-6 
GAS. 
Total gas produced during trial (from meter readings)........... cub. ft. 75375 
Average temperature of gas leaving producer..............-++-- °F 594 
‘ 4 Ss atemeter ts. oc seihe sa ee foes cape eee °F. 61 
Average temperature of air in producer house.................: aE, 60 
. Average higher calorific value of gas per cub. ft. by calorimeter 
(as‘observed)) U ove Boy, bobs sea ila ane ene nee oe ee eee: BL.U.. 22a 
. Average higher calorific value of gas per cub. ft. by calorimeter 
(gas dry at 60° and 14-7 Ibs. per sq. mM.) ........22--.25.-. 5. B.T.U. 130-00 
Average lower calorific value of gas per cub. ft. by calorimeter (gas 
dry at-60° and 14;7Abs. pert.sq. 1. )eo. eo eee ee ae B.T.U. 119-50 
Average barometric pressure. .)...-|.¢-cne aeons eee oe wee ee Ibs.sqin. 14-60 
ho SSuetion at prouucer. « f-h.cl s Gases BAT MS 5 8, Seem te ins. of water 1-50 
rN guetiol: ab. EXnatleler iit. ts ck. Games tone ere eae ec eae ins. of water 5-60 
fc * pressure Of. pas eismeter <2) Gage eto airs eens ins. of water 4-15 
Steam, Water, Etc. 
Total steam used in producer during trial:..............¢..-.-- lbs. 
‘‘ -water used in scrubber.and gas washer.....5........0-. «9: Ibs. 380060 
‘* tar extracted in scrubber and gas washer...............--- lbs. sats 
Average power required to drive exhauster..........-...+-..+:: Te, 2°5 
a ro by TAS WaASsHeTan ns 5 Posie eae one fs BA ose ie 
ENGINE. 
Total revolutions during trial (from counter)...............---- 314400 
Average explosions per minute....... EAS corn A di aries By geltaee ere 103-1 
Average effective load on brake... -pice- ee aie ae « 1 ie peasy Ibs. 192-6 
Effective radius of brake 3vheel (cy entsc few pees ite aoe sie ae ft. 3-836 
Average mean effective pressure from indicator diagrams......... lbs. sq. in. 72-1 
Notes. 
Fire poked at: 4.10, 5.30, 6.00, 8.15, 9.45 a.m.; 3.45, 5.15, 5.45, 6.15, 6.45, 7.40 p.m. 
Refuse removed at: 5.55, 6.10, 6.40, 9.00, 9.50 a.m.; 1.45, 3.50, 4.00, 5.00, 6.45 p.m. 
Behaviour of coal: Easy to work. 
Average time between poking: 2 hours, 11 minutes. 
Clinker: Not troublesome. 
Tar: Not troublesome. 
State of engine valves at end of trial: Did not need cleaning. 
Valves last cleaned.: Dec. 9, 1908. 

Anatysis oF Dry Coau. 30. ANALYSIS OF GAS BY VOLUME. 
Hydrogen tos... 4-6% Carbon dioxide.......... 11-02% 
Carbonerer tc ane 65-38% Oxygen. ¢ AP See ee 0-638% 
Nitrogerie 2-4 eae 1-2% Carbon monoxide........ 14:5 % 
Oxygen. aoe esol ah 20% Hydrogen lseck aeen 12-9 % 
SuLpNUPe.. see eee 0-4%, Methane sei. Shaws 3:7 % 
Total carbon contained Hthylene 2%: 4.> wae 0-05% 

by dry coal charged 1038-0 lbs. Nitrogen...) 40) 2a 57:2 % 
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REMARKS. 


This coal seems well fitted for producer work and supplied all the gas required, giving 
Very little poking was required. The gas given off was 


of uniform value and kept the engine running at a constant load throughout the whole 


trial. 
SUMMARY OF RESULTS. 
TOTAL QUANTITIES. 

wae execoa) charged during trialie.. yea disse aes ese es lee hp oat vines Ibs. 
pomeeomouctiblo charged during trialy).. 6). hee. nee hs che on oo ke lbs. 
womeayverage b:H.P. of engine during triale. 19.2.4. . bae. fie es’ bia lS 
34. (indicated th. Olengine GUrpeAtIIal wie Wo ccc eek beeen: ERP: 
35. ‘‘ —H.P. taken by exhauster and gas washer................ jin a ee 
36. ‘“‘  B.H.P. while gas consumption of engine was taken....... Vad 
37. ‘“‘ corresponding to total gas produced............ H.P. 
38. ¢¢ ‘ cc as oe 6c and 

available for outside use, allowing for power used............ TRE? 

Hourty QUANTITIES. : 

EO VDOT CCIE COUR oo coca ny race ek abe wae cea Ibs. 
RUPEE ECOAN CATO CON DEP MOULD ces ae ccs cts siigers Sv evan te baddases vs Ibs. 
Aieee@ompiustiole charged per hour... 7.0.0... 5.c0cce seh ae crave cn lbs. 
425) Coal charged per sq. {t. of fuel bed per hour................3..0. lbs. 
43. Dry coal charged per sq. ft. of fuel bed per hour................. lbs. 
44, Combustible charged per sq. ft. of fuel bed per hour.............. lbs. 
45. Coal (as charged) per hour equivalent to power used for auxiliaries Ibs. 
46. Coal (as charged) per hour equivalent to steam used in producer. . Ibs. 
47. Gas (by meter) supplied by producer per hour.................. cubs f6, 
48. Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer 

Dem OUTe nn ne kaos OLAV ere RIAN ERE TCS NTA EO ge Like a tle Foe eubstt: 
49. Gas (by meter) supplied to engine per hour while gas consumption 

ADGA Ae oy. Ae A, oe weg oetete aa Oe Te AEE we Re aE Pear Oe Sa cub. ft. 
50. Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken..................... cub. ft. 
Blom aloriie value of.coal charged per hour... 0.0.6.5 ce dee ones ee Belew 
52. & _ gas produced per hour (lower value)........... Baw: 
Home vedi visea in, producer per Hour. fyi... dear oho det Qs ela 8. lbs. 

Economic RESULTS. 

54. Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 

CDT CGOE etre eee NE tee oe es pe ee osc wah dt oh cub. ft: 
55. Gas (dry at 60° and 14-7 lbs. per sq. in.) produced dry coal charged cub. ft. 
56. Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of com- 

DURE DLCICD APOC we io Mere dk hooks FR aug cake is, lag, cub, ft. 
57. Gas (dry at 60° and 14-7 lbs. per sq. in.) used per I.H.P. per hr.... cub. ft. 
58. i He a f 4 aaah s BA ym ee cubs ft 
59. Steam used in producer per lb. coal charged.................00. Ibs. 
60. Water used in scrubber and gas washer per Ib. coal charged...... Ibs. 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

CLT Cclempee met he act tay Ud oc trot am AL Wr ten FEN AE ak FOES Tn oe Lost 
62. Efficiency of process of gas production and cleaning, based on coal 

SANE TTS ole Ba ca gt ae yank A Rte ee: a eT Oe per cent. 
63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 
64. Efficiency of producer plant allowing for power used for auxiliaries 

ABOMOn Sceali Use 1 PTOCUCET. 12s gakseo sts ts tan ce oes hemes we per cent. 
65. Thermal efficiency of engine, based on B.H.P................... per cent. 
66. Over all efficiency of producer and engine plant.................. per cent. 
67. Calorific value of gas supplied to engine per B.H.P. per hour...... Billy 
68, u coal charged into producer per B.H.P. per hr... B.T.U. 

Coalas Dry 
charged. coal. 

69. Pounds per hour charged into producer per B.H.P. 

DeVeEIOpedLDyxENPINGtn: rte ail ac me ws hades alae 2-61 2-15 
70. Pounds per hour charged into producer per B.H.P. avail- 

able for outside use and allowing for power used by 

SASK ies Cee EN ee Pe MO re Scala tad oes aS 2-84 2-34 
71. Pounds per hour charged into producer per B.H.P., allow- 


ing for power and also for steam used by producer.... 2:84 2-34 


3140 
3086 
3140 
3086 


717000 
368800 


bustible. 
1-86 


2-03 
2-03 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 45 
Date—November 23 and 24, 1908. Trial Number—10. 
OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


Barometer, at vas Of trials. east. bf SAL Ae RSS eee ee 29° 81 inches. 
u; 4 Fendeobitreg were ate eset Lee ah ee ae re 29°93 
Water meter 9p.m., Nov. ON Se Ane A a WR Eat Ae Nik it ae, Shell ep J 29,211 imperial gallons. 
Water meter Api 24s ae ta hee see tee Oe eee 41 00" : 
pee an 19 hours ?e7.0i4 Geen cee ee 1,130 : eS 
Brick in produce basee iwi: Mer ek ie See te cre eee cece neo oe ra eae 735 Ibs. 
Average level of coal surface below top plate of producer...................... 16 inches. 
TIME. 
3.30 p.m., Nov. 23 Fire lighted. Charged 8 lbs. excelsior, 53 lbs. wood; 125 Ibs. coke. 
1.00 )ea ‘* Down-draft with fan exhausting to the atmosphere. 
S05. “Down -draft with exhauster. 
rei Ripe 9 «« «Engine started. 
20 in ‘« ** “Trial commenced, 785 Ibs. of coal charged up to this point. 
“9 : ve 
¥ eo eee ae cis Engine stopped to change the position of the magneto. 
£0 es ““ “Producer sliced round the edges, there being a tendency to arch. 
4.20 pm., ‘ ‘“ Trial finished. This trial was curtailed owing to an insufficient 


supply of No. 45 coal. 


After 11 p.m. the explosion counter was out of order. 
The coal showed a slight tendency to clinker, but was easily worked. 
Weight of refuse removed 1,282 lbs. after drying. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Date—November 23 and 24, 1908. ‘Trial Number—10. 


Carbon 


Carbon | Meth- | Hydro- | Nitro- | Imfam- 
Time Dioxide 


ane gen gen 


Ce 


9.00 p.m 9-6 1-8 0-1 14-7 3:9 11-2 58-7 29-9 
£0.00 5." 10-8 0-6 0-0 15-0 4-3 13-0 56-9 31-7 
Pe" 10-2 0-4 0-0 16-4 3:4 13-7 55°9 33°5 
12°00 10-7 0-6 0-0 14-8 3:7 13:8 06-4 32°3 

1.00 a.m 11-0 0-4 0-0 15-0 3:6 18-5 56-5 o2-1 

200°" 12-9 0-5 0-0 13-6 3°95 15-0 04-5 32-1 

SeUO =! °° 10-6 0-5 0-0 15-3 3:0 10-2 60-4 28-5 

4.00 “ 11-8 0-5 0-1 13-8 4-4 12-6 56-8 30-9 

300° * 9-8 0-4 0-0 16-3 2-4 10-8 30-3 29-5 

Ge00 ) “ 11-5 0-3 0-0 15:3 3°5 13-0 56-4 31-8 

RS a" 10-5 Ls 0-0 14-2 3:2 11-7 58-7 29-1 

8.00, * 9-3 0-3 0-0 19-0 3:5 15-2 52-7 30:7 

900. 9-2 0-3 0-0 20-7 3:3 16°3 50-2 40-3 
1100 aa 14:0 0:3 0-0 Lys 4-6 19-4 49-8 30°9 
Eis00...** 11-8 0:6 0-0 13-8 4-2 13-5 56-1 31-5 
£2.00 11-8 0:7 0-1 13-8 4:2 12-7 56-7 30-8 

1.00 p.m 11-9 0-9 0-0 13-4 3:7 15-9 54-2 33°0 

2.00 “ 10-7 0-7 0-0 15-0 3:8 13-1 56-7 31-9 

3.00 “ 11-8 0-7 0-0 14-6 3:9 15-7 53°3 34-2 

4.00 “ 13-3 0-3 0-0 14-8 3°95 15-0 53:1 33°93 
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OBSERVATIONS OF GAS METER AND B. H. P. 
Date—November 23 and 24, 1908. Trial Number—10. 


Notes: B.O. indicates that there is a surplus amount of gas blowing off to atmosphere. N.B.O. indicates 
that all the gas is passing to the gas engine. 


Main Loads on Net Revo- 

gas Cubic tight and load | lutions 

Time. meter feet | Remarks. slack sides on counter 
readings. in of brake. brake. reading 

eee ee] interval. ee eee | roe a 

cub. ft. Ibs. Ibs. lbs. shalt. 

8.20 p.m PALO OD aids eae Ce eee one 140 185 55430 
8.50 * 749545 1950 B.O. OaD 140 185 \< “See 
0 OO e 751545 2000 ti O20 140 185 ci eee 
925085 753350 1805 7; ape 140 185) Asie 
10: 20R 755090 1740 eS away 140 185° eee 
10: 5043 756740 1650 * yh, 140 185° (2: 2S 
4-90 ra 758290 1550 te B20 140 185). sles 
11°50 277 759760 1570 N.B.O. 325 140 185° > kak 
12.20 a.m 761195 1435 es obo 140 185: 4.4 Ase 
12:50" 762675 1480 p 325 140 185°" Go eee 
1220 se 764131 1456 325 140 185 0 ie eee 
150 765598 1467 My ane 140 185. * ieee 
2 O0ue 767061 1463 B.O. RAs 140 18574 eee 
pene one dis 768465 1404 N.B.O. 20 140 185 (S33 
pd Tat Mie Cad 769975 1510 B.O. 325 140 185°. W225 eee 
3 DU wae 771460 1485 ye oo 140 185 |<) eee 
4°25 Se" 772928 1468 fe 325 _ 140 185 > Pee 
ADO 774382 1454 Fe oon 140 185 4 eee 
yy ae: 775850 1468 nt 5) 140 185° A cae 
D Dues: 777276 1426 o 320 140 185 °° eee 

6.20.2" 778675 1399 N.B.O. 320 140 185 20465 
6. 50- 780030 1355 ae 275 110 165 21240 
Opies ask 781400 1370 fe 20 110 165 "a eee 
Cope 783000 1600 BO. Zi 110 165 (Se eee 
S20 ne 784590 1590 yi 275 110 16507 (Vag tee 

Baur 786210 1620 a 300 130 170 30000 

Oro 787695 1485 J one 144 181i 36282 
9 50 789290 1595 He 325 144 181° 45. eee 
LO G20 wees 790620 1330 % oe 144 181." Ay eee 

1025000" 792050 1430 A 275 110 165 45800 

11070 a 793450 1400 fe 250 98 152 46834 
LISS 0 ee 794800 1350 N.B.O. 250 98 152° “eee 

L220 pte ee 796220 1420 is 300 120 180 54139 
12750 5e% 797670 1450 ef 300 120 180. 4 See 
i Ree res 799090 1420 Ee 300 120 180°, See eee 
1502. 800535 1445 300 120 180... “ie ee 
2520 PES 802025 1490 B.O. 300 120 180... A See 
Dyes 803415 1390 0 306 120 180" (oe 
Fear ees 804755 1340 N.B.O. 300 120 180 <i. 7 eee 
S00 255 806150 1395 300 120 180° 412 See 

47206 = 807730 1580 B.O. 300 120 180 80948 


OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 


Date—November 23 and 24, 1909. Trial Number—10. 


Note: Boys Calorimeter used. 


: ~ Water Temp. 4 hee Ss 
¢ | 8 | Deg. Cent. (53 | aS aes ag 
Eimer) | S| o dale ee see | ame Bo | 3.4 

ea ot a 2» 3g] He os) gi 

B n v = 

“ ax Inet |Outlet E ze ae iS Zo 

lbs. 

ee ee oo resale” (4110-20) 2000 | 140). os oe abe ae or deo |p alee as we 
8.50 ‘ COtmr eS eae elov OFT On EQ0Ne ies Foo Sash) ..2 Sohal 2 bak aie cyt 
9,20.“ 60 <a SoA TE LO roc LO Zow le Lambs. ee Li cal piet se COA a hots shi dietaee ol iene 
9.50 “ 62 <5 8-32 | 18-75) 1825 | 129 DU) tateae ere he 
10.20 “ 62} 35 | 8-63 | 19-17) 1855 | 133 TOO ee: 
1 At tay | Goa 62 | 35 | 8-85 | 19-67) 1850.) 135- 150 | 10.45 p.m. 
41-20. 5" 66 i 8-81 | 18-22) 1976 | 126. ZOO eases ciate 
jy st 66 | qs | 9-00 | 18-72) 1886 | 124- BOON Lleo0 me: 
12.20 a.m OseieececO> OOo blanco ciSsorp Lived ie tie albga esr. es. lgarews oe al 
12.50 ~+' 68 te 9-27 | 19-19) 1855 | 124- ‘ SOO! RS ans 4 
tn20.0 69 <5 AGEL Se OGL SOO te EAU SS Peed ml a Neal vaesss| oa ee «afin acon see 
1.50% 70 | wz | 9-72 | 19-78) 1820 | 123- B20 Cio 
2°20: “ 70 5 9-84 | 20-02} 1810 | 125- SAD) Mien ae 
2.50 “ ..| 71 | 35 | 9-96 | 19-30) 1865 | 118. AD te een tan 
3.20 “ ..| 72) 7 {10-05 | 19-84) 18388 | 122. ALD ce eee 
3.50 “ 72 | zs {10-40 | 20-08) 1830 | 129- 2D de alee awe s 
cas | aa 72 te 9-68 | 18-89} 1920 | 122. : Dol ak haere 
: aes) 0 ee be ia Ore ak oe CMR staeee fee Mapeny ae Reed 5) Wm eet cree Paes tetn is sta uh 97s meine 3 
5.20 “ ..| 72) q& | 9-48 | 18-45} 1895 | 115- 600 | 5.30a.m 
Rese 0, | ae Tr DUM el OM cteL LORI PE AA GON, Stone cA eateede[aeure «shed oin sree Are 
CAN sh San la 75 DG ee ie Oe has Ose tal ZOUK Gans wih felecss Sens d ale wee ads cde Sheeie & 
6.50 * ta 4 9-45 | 18-39} 1755 | 124- GOO Gy tae eee 
PA ad 72 $ 9-69 | 18-43) 1685 | 116- : GOT Sitirae Bees 5 
FO, hela 2 5 SIS MieLocoor! bao LOsol. scams tee tert orks of ee ere abe gach, aioe 
mee. 72 + 9-76 | 18-59} 1787 | 121- ; : TOO BEE Ee se vee 
3.50” * (2 4 De BO el (Sale POU ok Leper vce) WOM, Meare coe (eMac mien ear caaee! Cheb in tet cae Be 
eb eed 70 $ 9-12 | 19-52) 1670 | 1387- POOR eee se ene 
Sa Oe 68 4 8-88 | 18-22) 1718 | 127- SOO Me cart wae 
10.20 “ 68 4 See ere Le ZO ieee yeah td ath o| eno ease ae ees 
10.50 ‘ 66 x 8-33 | 17-64] 1727 | 127- SHOT ea ete 
Be cOtee s OS: 5 8-25 | 16-95) 1855 | 127- S00 a eas 
REPO ey.) 64 4 8-04 | 17-09) 1850 | 132- 050s) Li 40238 
12.20 p.m...| 65 3 8-62 | 17-28) 1843 | 126- LOGO avis seiiee eatin a 4 
dea Uo es 66 4 8-94 | 17-48) 1720 | 116-0) | IObO Wore? 
B20 «Ses. 167 Pe Ho LE Se Sth (Sauk EZ.) Sc. odo lS i cathe | Peewee stele S03 
1507 68 FS GPS lye Ot LO LOnit Looe) cts 8ik.e). Sd oped epean anes stnee hates «ta 
Pipes 69 4 |10-07 | 19-68) 1670 | 127- LOO Se evg ies os 
2.50 “‘ 69 3 9-96 | 18-72) 1680 | 116- 1 RS eee. a 
eyes Ue 70 3 9-98 | 20-40) 1650 | 134- ROU ie eee. ait 2 
3.50 “ 70 4 {10-05 | 20-25} 1630 | 131- POD Lacs ee es 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—November 23 and 24, 1908. Trial Number—10. 
PRESSURE. SUCTION. Stram 

TEMPERATURES. Ins. of Water. Ins. of Water. PRESSURE. 

Meter. Exhauster. Ibs. per sq. in. 
Time. | a Ag o 
g z 
S ae Eee 

Be ee ae +3 +3 eee Pe +3 

Bao pn sees ad ase +3 & BS Fras aha aap 2 

SCbla2! 8] fel & = 3 = | g2};e5 & 3 

UY aieg |coPcN rental econ! H Real as) = } ne CO py | Calc es 
8.20 p.m 570 | 64 | 74 165.1..3°8: 6GiOtR G24 eye Oul Ose Thee. es eee 
8.50 600 | 64 | 62 128 | B:Sch ‘GeOsie BQ aes el ye ea ott eee 
Deca 600 | 65 | 64 1424 B-7a) SEBRE BOR Te Asie Gl oleae eae et ee 
G50 580 | 66 | 65 1291 3-69. be2ae Bi4e 2620 6 On elo ee ee 
1. 20" O10 672) 70 129: Bi4e) BeOe) Se2QeyoiGas-e Oe visa ee 
LOeDO (ee 570 | 68 | 71 130.4% 3-32) 45958 gl TES AOS Le BE ae 
14:20)" 560 | 69 | 70 128 T9-3:8°h BABA OP eR MO <Oa) fie, ere he ae 
T5O\e HAO eeO. ve 1380.1). 31 AQ) 2) Ate Qt Bia ae, ag Lene ee eel ee 
12.20 a.m HAO LOT P28 4s Brie aad As TRO Ae OB. el 12 Oe a ee 
peli Allee 540 7 Led 128-4 nl A4sOe (6 Ae See 620. 57S Si eee eee 
Tee HAO [ei 24 5738 128 | 3-1 Awe A745 620 2 6-161 Sie ae 

Teo0 540 bo 74 128 4 33-4 4-2} 4-4] 6-9] 6-2] 1-9 60 59 

pea a 520. | 72475 128 Bed ADs 4A Ae Ga Doel egy MOQ 59 

Ben ce: DOO = 73a fo 128 3°] 4.2 4-4 6-2 Oral L262 61 
Lyi O10 Tae 7) 1264 3:1] ALD a) Bea ite? HEM ey LO eee 
ators 530.1 7eu. 74 12547 Sel Ae Qa). AeA 628s biel Te Tie oe eee 
Ao ae DIO ts ere 129.1 - 322th eBay Ae beiiaGe Gi el eb eee ee 
rs 0 eg 500 | 72 | 72 1314 31 AnBW ALS OE Stle' ap hs Si ee ee 
Dy e20 HOO 437 2 hava 127 3 Qk. 4230 45 Ges) ib Oor in aon ere 
cipee a as £900 72 oa 128 aru 4-3 4-5 6-7 5 Qe Bh a ee 
6.20. * 490 | 72 | 71 126 or 4.9 4.4 6-2 Dal LO Tee 
O2aU 5 480 | 72 | 70 Lah 3-1 4.2 4-4 6-2 Bot Le Ol, cesses eee 
CeO 500 1272-1. 72 12 aD 4.5 4.7 6-8 Bale a7. ae eee 
ae 6C0 | 72 | 72 1223) 33-3 4°6i— AS 7ie Be850 osiFal Oe ee eee 
RO! H00t wo ei 126°). 3230) (52OT S22 Ti 7a he 166M Oi 
Sole A90)| 725| 73 124°) 3: 2i) (4eGlP aeSee G27 a 5-00 ae ee 
On 20\i 510. 7 ia 66 129 3-2 4-3 4-5 6-0 Ol deo is) ae 
ea i Ree 520 | 70 | 63 129 3:2 4.4 4-6 6-2 De 2S) cede Gee ee 
LOO ea! 510 | 68 | 63 13051) 3s20)) ASAVE AS Gile 626 or 1 bel Ge eee ee 
T2507! 500.| 68 |. 62 126 |}. 3-2°) Asa a GaeG Ge Bult (= 7alcd* Gin ete oe 
1120 490 | 67 | 60 130 Bo 4-1 4-3 Thad | 6.4.) 2 Se 5) 2A 
bt 50:3" — e400) 664) GO Lai 3-1 4.2 4.4 tee 6°44! 2°61" 27 eee 
12.20 p.m.| 490 | 67:1} 63 125 3°] 4-3 4-5 7-4 62a 29 ae ee 
V2 D0 ' Sele SOO a BT ae Gr 120013 at APSO” Beh 37-3 6-27) 2:3 pee eee 
he QO ny i DOO GaaiiG 130 | 3-1 ABO ABT B | 6B eae ee 
150.0" 5490 3 OOS ee tak 3-1 4-3 4-5 7-4 G4 102 Aly oe eee 
Aan’ (ely 490 | 70 | 72 130 3:2 4.4 4-6 7-0 6:00). 2: Oe eee 
eo we 480 | 71 | 73 126 oe 4-4 4-6 6-8 6 Or) 2+ Oil. 4 at. eee 
ee: We 470°} 718) 7s 132)| -3-4 453°) SBA GSS G620er 2aahe. one 
SL ce DOO) F251 rs 137 oak 405 4.7 7-3 GO 4il) 2s Oye ye ee ee 
MD ee BOQ AI ae 130 530), 4-5 4:7 7:3 6°24 | 2 be ie oe 
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PRODUCER TRIAL No. 10. 
Date—November 23-24, 1908. Producer No. 4, at McGill University. 


Time of lighting up—3.30 p.m. Trial commenced 8.20 p.m., November 23; ended 
4.20 p.m. November 24. 
Duration of trial—20 hours. Kind of fuel—No. 45 coal. 
Observers and staff during trial—Cameron, Killam, Gardner. 
Computers—Cameron, Killam. 
Chemists—Campbell, Stansfield, Nicolls. 
SUMMARY OF OBSERVATIONS. 
FUEL. 
Pee Oval coal charped auring trial yanei + a ieee. sales on eek ae ais lbs. 1261 
Some VLOIStUFe IN COal aarenar cedar Oe ye Mey ee he ed, per cent. 15-3 
os alorific. value’ of coal’as charged, per.Ib;..........:...-...-4-. BARU 9610 
4, ss BROL CR VaCOO TiCIa ke ad mr ne oe a BLU. VF L360 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 
46-0; volatile matter, 31-2; ash, 7-5; moisture, 15-3........ per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 
Reger a Ola tC sINALGel yy. 8, ido ana nid bb le bwaden diene per cent. aes 
7. Average depth of fuel bed (measured from centre of gas outlet)... ins, 44 
GAs. 
8. ‘Total gas produced during trial (from meter readings)........... cub. ft. 60135 
9. Average temperature of gas leaving producer................... ad aby 
10. a e ah SU TUCURI Ar wy Seana ce a yk am aie ali 70 
11. Average temperature of air in producer house.................. oh: 70 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 
“TS. LOCC GST 6 W een nh Rie a ct a ag a Ee Rie a BPE Ul 245 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 
Masry a0 GUeand-l4-7 le: per-sq. iD.) so... +... gic fone os oc Doel 20eo 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 
nye mOU ants Tals Per SG. We Wee fees ee oe tae Dil Ue] TIS: 6 
Nomen. crore, barometric pressure... 63. cgi eee esas sttnaees Ibs.sqin. 14-63 
15, Sec UCViolvaL produce! 4. oe be ins. of water 1-8 
16. Ree CIOL, AL extialister: fh a stn os oes ya eed ins. of water 6-9 
ive SME Desello OiPac-a5 MeLer SM anew e st ccs ok ae ins. of water 3:8 
STEAM, WatTER, Etc. 
18. Total steam used in producer during trial..................000: Ibs. 0 
19. ‘water used in scrubber and gas washer..-..............--. Ibs. 16700 
2. “tar extracted in scrubber and gas washer.................. Ibs. Ae 
21. Average power required to drive exhauster............:........ | ail 295 
22. a ie ch Pas WASHEL ent cc kate cio H.P 1-0 
ENGINE. 
23. Total revolutions during trial (from counter)................... 251036 
24, Average explosions per minute-—explosion counter out of order... 
Zor Averase effective load on brakes.) ois: carol osnoh. le. o eee kk lbs. eae 
Poem vecisve radius of brake wheel... - 05. o..56¢ 2. Soe. sw {ty | 3-836 
27. Average mean effective pressure from indicator Cagrania. Acces oy Ibs. sq. in 61-7 
28. Notes. | 
Fire poked at: 10.45, 11.30 p.m.; 5.30, 11.40 a.m.; 3.20 p.m. 
Behaviour of coal: Easily worked. 
Average time between poking: 4 hours. 
Ciinker: Slight tendency. 
Tar: No trouble. 
State of engine valves at end of trial: Needed cleaning. 
Valves last cleaned: Nov. 21, 1908. 
29. ANALYSIS OF Dry Coat. 30. ANALYSIS OF Gas BY VOLUME. 
ELeMisogeiere te oo. 4-5% Carbon: dioxide... cs... a.8 11-16% 
GEN 0a eee 65-6% Oeyven, a. or bea ce) 62% 
INMromenae, eee A 3 1:3% Carbon monoxide........ 15-07% 
(OXY CON eens. 2 20-1% Peydioger es kee ae Lot rg 
Suinhtraeee ae: 0-4% ICCA fe eee ek ee 3°68% 
Total carbon contained POU VIGIIE Ge 8 aero. 4, 0:0 % 
by dry coal charged 702-0 lbs. INTRODUCING faeces Ger, oo, DeLay 
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REMARKS. 
Coal was easily worked, giving off gas without the use of steam. 


SUMMARY OF RESULTS. 


ToTaL QUANTITIES. 


. Dry coal charged during trial........-..-6- 06-5522 s steerer Ibs. 
Combustible charged during trial. .......-.--.-+-+-- SEA RY ye lbs. 
Average B.H.P. of engine during trial........-..--.--.-+ss+e0: H.P. 

“ ~ indicated H.P. of engine during trial.............-..-+- HY 
‘© HP. taken by exhauster and gas washer.............--- TE: 
‘© BHP. while gas consumption of engine was PAKO Ui eee H.P. 
: ‘ eorresponding to total gas produced............ EE 
A ze is # ‘‘ and available 
for outside use, allowing for power used...........--..0++-5 H.P. 
HourLy QUANTITIES. 
Coal charged ‘per hour... 00 22 rs etait nee oF ieee lbs. 
Dry coal charged per hour... ..-.....s:s esse eee cree sees eee Ibs. 
Combustible charged per hour..........-+-- sees eee rreeereees lbs. 
Coal charged per sq. ft. of fuel bed per hour. ......----+++++-+++5 Ibs. 
Dry coal charged per sq. ft. of fuel bed per houtee.2 2. eee oer Ibs. 
Combustible charged per sq. ft. of fuel bed per hour.............. Ibs. 
Coal (as charged) per hour equivalent to power used for auxiliaries Ibs. 
Coal (as charged) per hour equivalent to steam used in producer.. —_ lbs. 
Gas (by meter) supplied by producer per TOU ies ere ere cae cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer per 
Wotur 2 ek Bk a a ce gai ea ae eee cub. ft. 
Gas (by meter) supplied to engine per hour while gas consumption 
a oe ON a1 REN ee ew Clog rer pion acres en oR cub. ft. 
Gas (dry at 60° and 14-7 Ibs. per sq. in.) supplied to engine per 
hour while gas consumption was taken. ..........+.++++++55 cub. ft. 
Calorific value of coal charged per hour...........--++.-++++0-+ jd ak bs 
o ‘¢ gas produced per hour (lower Vale) foe vie oe echoes B.T.U. 
Steam used in producer per hour.......-.-6--seee eee e sree eee Ibs. 
Economic RESULTS. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 
charged :... gs shee ube s Bass cela Rae ent pee a ree erga cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced dry coal charged cub. ft. 


Gas (dry at 60° and 14-7 Ibs. per sq. in.) produced per lb. of com- 


bustible charged. «00.45 Si5 ae ee ee ie ems cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) used per I.H.P. per hr.... cub. ft. 
‘ sy A . PCE Snes eeu a ea 
Steam used in producer per lb. coal charged.........-....-+-+-- lbs. 
Water used in scrubber and gas washer per lb. coal charged...... lbs. 


Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 


diteed’ =. Pe ea ee a ag ee eee ne ae ee lbs. 


Efficiency of process of gas production and cleaning, based on coal 


charged 4.05 oxen oa 6 rs ee res gee ere per cent. 
Efficiency of producer plant allowing for power used for auxiliaries per cent. 


Efficiency of producer plant allowing for power used for auxiliaries 


and for steam used in producer..........---- eset e eee eeee per cent. 

Thermal efficiency of engine, based on B.H.P...........-+++-+-- per cent. 

Over all efficiency of producer and engine plant............-+-+--: per cent. 

Calorific value of gas supplied to engine per B.H.P. per hour. B.T.U 
‘ 


Coalas Dry 
charged. coal. 
Pounds per hour charged into producer per B.H.P. 
developed by engine... 6.0.52 - ett ese e eee 2-13 1-81 
Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
BUKATIOS io cate ee ee Buea im = ae ern eae 2-42 2-06 
Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer. ... 2-42 2-06 


coal charged into producer per B.H.P. per hr... B.T.U. 


20470 


Com- 
bustible. 


1-65 


1-87 
1-87 


420 
M. 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 46 
Date-- November 26 and 27, 1908. Trial Number—1I. 


OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


LLAMOIMeteLee Las CALELOATI Almich aaroisucus el tele ae aaa ceaatetsbetelam sahiicer as oy Sis acetal wiekera « 29°47 inches. 
s Rrra MT Se oe HL Nee, ORES SIGE cacy es SRN OP HON aco Ls Sua, ite Blase airs 29°79 vs 
“| SET Eee eA Fe lhok ak iia. s 6 fate itis PARES = IOS Re RS se eS OR ZO TC OT os 
SNE Here TTVe HET UM OM TINE IN ONO la, are1 cucu cacteh eich a oie or et Oakes oad ica rece oer ote) aioe chest oKe 30,499 imperial gallons. 
ie va GB Sapien. PRET ATER Geto, 9 Gh eeig sede Ne tn Birt Cero Orer ous cunt gr cy ee te 32,223 a aS 
Difference; in 17 hours....:....--: Eh Dsrrtte: fictixts Sane (24S 3 
SEG KantIBULOCUGET: DASC urea. eieicuks Melstg sree eae wie sper glune Wm Schalanayegia sed apm sea the 1,020 lbs. 
Average level of coal surface below top plate of producer...............02.000% 20 inches. 
TIME. 
3.30 p.m., Nov. 26 Fire lighted. Charged 6 lbs. of shavings, 53 lbs. of wood, 192 Ibs. of 
coke. 
4.30 “ ‘« 27 Charged 124 Ibs. of lignite. 
5.00 73 (4 oT, 74 140 (73 6 
5 30 6c ce Bey a9 71 (a9 cc 
6.25 é¢ (73 0.9) 6c 148 a9 (a3 
705 oe ce OT <3 265 éé (79 
S200> aS “ 97 Down-draft with fan exhausting to the atmosphere. 
Selo. ‘“ 27 Charged 100 Ibs. of lignite. 
Beto a ‘* 27 Down-draft with exhausters. 
S25 “ 27 Engine started. 
Seon. 4‘ ‘¢ 27 Trial started. 
Be ly *,** ‘¢ 27 Trial finished. 


_ This coal worked well in the producer. It only required poking a few times. After running for 12 hours 
a slight tendency to arch was noticed, and asmall amount of clinker was formed, but this did not cause any 
trouble. No tar was apparent. 

Amount of refuse removed from the producer during trial, 420 Ibs., after drying. 
Amount of refuse removed after trial, 878 lbs., after drying. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Date—November 26 and 27, 1908. Trial Number—11. 


Note: R. and B. apparatus used. 


as 7 Carbon : e Inflam- 
vn [Stowe] He |Sae” | Mate | Hae: | Nise | i 
Time : oxide 5 8 gas 


per cent. | per cent.| per cent.) per cent.| per cent.| per cent.| per cent.| per cent. 


9.00 p.m ee 0-2 0:0 14-2 3:1 14-6 56-7 36-9 
£0007 11-38 0:3 0-1 14-8 4-0 17-2 51-8 36-1 
£2 00 Res 11-6 0:3 0-0 15:3 3°4 15-4 54-0 34-1 
12700) 11-6 0:3 0-0 15-6 4-7 16-6 57-2 30-9 

1.00 a.m 9-8 0-5 0-0 17-4 3:5 13-1 55-7 34-0 

DO anes 11-0 0-3 °0-0 16-6 2-6 14-1 55-4 33°93 

SEAgLOh ee 9-3 0-4 0-0 Ly et 1-6 15-9 55-7 34-6 

4.09 * 10-7 0-3 0-0 16:8 1-0 18-2 55-0 34-0 

5.00 ‘ 12-3 0-5 0-1 14-7 3:7 12-7 56-0 31-2 

Gl0U sa 12-9 0-4 70.0 14-2 3:8 14-0 54-7 32-0 

fe Oe ee 11-3 0-7 0-0 15-5 4-8 12-7 59:0 33-0 

O00 Tis 12-3 0-4 0-0 14-7 3:6 15-2 55:8 33°5 

S700 13-2 0-4 0-0 14-1 3:7 13-5 55:1 31-3 
10.000 13-7 0-4 0-0 12-4 3:7 14-8 55-0 30-9 
dt OOo 12-6 0-4 0:0 13-7 4-2 15-6 55-5 33°5 
12.00 * 14-5 0:5 0-0 Llecy, 4-0 18-0 51-3 33-7 

1.10 p.m. 12-7 0:8 0-0 13-2 3:1 17-4 52-0 33°7 

2 000% 13-5 0-4 0-1 13-2 3:2 17-6 52-0 34-1 


OBSERVATIONS OF GAS METER AND B.H.P. 
Date—-November 26 and 27, 1908. Trial Number—11. 


Notes: B.O. indicates that a surplus supply of gas is blowing off into atmosphere. N.B.O. that all the 
gas is passing to engine. 


Main Cubie | Loads on Net ea 

gas feet | tight and load ale 

Time. meter in Remarks.| Time. slack sides on eet ee 
readings | inter- ; of brake. brake.| Teaeine 

aT wes Pa a. | OD side 

AND Aae ibs) olbs. 4) ibete tL soatt 

8.30 p.m. 80903627 4. B.O. 8.30 p.m 300 120 180 81660 
9.00 a 810662 1300 os lag Ree HAR a coe 300 120 SU) Capes tinue ee 
OBO 812960 1298 Lhe Wa ook nee 300 120 ERO) earaheces eu 
O00." 814690 1730 der hi elena ee 300 120 ESO: el eeweee eee 
10,30" 816440 1750 AAR CADE nie, aa 300 120 TSO ct eee 

ieOO ee 818200 1760 11.00 p.m.| 300 120 180 98260 
tte 80.6 819960 1760 BEM) 30 1.8 CORE oh 300 120 TRO) ol eae 
12.00 a.m. 821730 1670 i ecaammeall © DaADN at aU 300 120 1350) el 5 per eee 
f2 30 * 823480 1750 eA AE Sarre Sh cae 300 120 LSU see 
EeOOs, © 825282 1802 Ae NA Ae Wale. 20, sae 300 120 LSUi ites sees: 

eo. 827050 1768 1,30'a.m 325 135 187 14820 
Bags" 828790 1740 ; LA ye ae 325 135 LS 7a ie 
aes 830525 1735 ce 2I45> 325 135 LST dee ee 
Se O04 832225 1700 CARL Ap Rk ward eee 325 135 oes pa ee Goa 
SOs 833892 1667 ae Real le tee oe 325 135 TLS ai, Aree ee ae: 
A O07 < 835560 1668 ie hao a a 325 135 EP De ee Reger 
Aas. 837228 1668 a bs a Saha O20 135 LS ia leer eee 
De00s 838885 1557 Pes 1d pee ete ee 325 135 LSS os oe 
6-200. 842152 3267 OER Ae eae ble. 325 135 1h 8 LAL Meee ae 
G30. 843785 1633 Rn BA Wukees dee 325 135 TS 7a) (eee eae 
aO0ss 845420 1635 TP ea Be ane ee a PAS) 130 PS Ab enc cee as 
7 ae 846990 1570 Bin Sl yee ee tee 325 135 VSi1s ge 
ei 848560 1570 Po all be Bellet Gra Rar 325 135 (Be WS haa Bt eae Agta ot 
S00. 850260 1700 dia) Peete ate Uae 325 135 hey d Pi ee pie Oe toe 
9.00 ‘ 851952 1692 ell) ie ote Ae oa 185 35) TSA i ere ee 

fred ence 853600 1648 ea aT I Bevo ae fale gh 300 1 Pay) 1 PiS 67478 
£O..00: « “* 855280 1680 ot ee i eee Cnet 300 127 (31 Glos. 
HOSOks 856840 1560 Jee St Ee oe, Wena 300 127 js bay he Ate eae 
£100.“ 858464 1424 Ale IR Deke Ae nee 300 ay; POM ae ek. 
$12.30. “ 860090 1426 AED tale Bead one hee fee 300 127 EESar Aa oe 
12.00 p.m 861588 1478) (}ANGB Os: eee wae 300 Zh Pioyal aera 
£2.00 862990 1402 pat Se Re ees 300 Wy [yah bel Rr ee eral 
EEOO KS 864585 1595 ma BIG Mie Bee 300 127, | W's ae Ve cree ee 
Po Oue 866310 1725 P+ owe eed aa? 300 127 Pr eae eee 

2. O08 14 867680 1370 a Ee Sid a 300 127 173 98730 
7 i Es Cre ec eo ee | A ere ee Se OP PS dee A mer es 


Date—November 26. and 27, 1908. 


OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 


Note: 


Trial Number—11. 


11. 


.30 p 
.00 


Boys Calorimeter used. 
<2) ae Water Temp.| & Pes 3 
B12 | Deg. Cent. |S | BS] aoa 
Time fe = Maer ce 2 De Time = Ep = oe 
a ioe Inlet |Outlet|3 3.2) &3 Bee iS as 
Oo 10S Ose! do OO] a Ay 
lbs. lbs. 
ms .(/65 | gee 08417971) 1900m) 1332 Si sa30 aia sen en 
| 664 hg 348+ 8S 4e18- 21) 1940 T1232 Oi ae ce eee ee ee 
be 67 5 9-01 | 18-72) 16385 | 125-8 9.30 “ 50 50. 1.5 eee 
or Raia 4 8° 144:17583 1610) 123. Si ei ieaee ie ee ol 
- 67 3 8-58 | 18-71) 1600 | 128-3)10.45 “ 50 100 1. &,. See 
60) bee 4 8*904518- 70 18704 24-4) Ja og a: 50 160)1.. 4.4 
i 68) ye) 1 9-08 40198 14) 865) A232 Bi ers ee ee eee en en 
24 68 | zs | 9-11 | 18-83) 1890 | 124-81 12.00 am.) 50 200 [25 5 eee 
69 5 9-10 4-18+ 20) (1635°| cL TS > Oe eee a) ee ee ee 
e 69 4 9-38 | 18-26] 1670 | 117-5) 1.00 “ 50 250. tear 
uf 69 3 9-45 | 18-62) 1690 | 122-8} 1.30 “ 50 S00 val ae 
4 69 | so. 4 9-41 d418: 941 T8505 | 20.7) Lh eae ee ee ee 
“ 69.) Py 9 "O20 4218-31) 91905 4 IG be 0 ee 50 S850 de aaa 
ort Fal GO 3 9-42 | 18-53} 1680 | 121-2) 3.15 “ 25 S7D 4s ee ee 
ea Aes bea!) 3 9-40 | 18-51) 1645 | 118-7) 3.40 “ 25 A004 4%. oe ae 
s 69 4 9-3 Let8e29) 1640 1 116+ Fira Ue eee ee eee 
fs 69 5 9-50 | 18-80} 1655 | 122-0| 4.30 “* 50 A50 dhs) ae 
= 70 3 9-75 AAl8; 63} 16604 115- Sle ee a ee 
ee 70 3 9-74 | 20-20) 1630 | 135-0) 5.20 * 50 500 5.20 
4, 70 4 9-80 | 19-62) 1608 | 125-0) 5.50 “ 50 DOO. Ae 
a 70 z {10-05 | 19-73) 1628 | 125-0; 6.30 “ 20 GYiE Pea 
im 70 4 9-92 | 18-93) 1640 | 116-8 7.00 “ 50 625.0) 4. eee 
oi 70 4 9-90 | 19-61) 1620 | 123-6 7.45 “ 50 O15 4) tor eee 
SSN ag) + OV 1S sh 19' 86) LGR ea Bae Fhe ok 0 ee ee 
Wieck ot dah 4 9-99 | 19-19) 1615 | 117-5} 8-30 “| 100 HES 8.30 
Diate time ery Be e110 -2541° 205 14 16108 08 26% Oh eeeer hoe ie ee 
come pels 4 9-57 | 19-29) 1605 | 123-5) 9.30 “ 75) S501. nn eee 
Amie ag i 8 tr | 9°83 (19246) T87bar 122% Si ie oak ey ti oe le 
ia eal ragee + 9-23 | 19-48} 1610 | 180-8 10.30 “ 15 02534 ..0) ae 
s 72 3 9-32 | 19-47) 1600 | 128-7} 11.00 “ 50 O75)... 4. eee 
| 24 te 1 Os 28519 BON TRG Ul ye. ale ree eee ee 
cet ete 4 9°79 4009 O5) 16406) 0182) Clee ne comer reese a 
4 2 4 9-92.) 20-50) 16005) 134-0) 12.4539,m)4100) 961075, | eae 
Saal eS 1 ol ge 110-03 420+ 31) TSAO Sg eee tiers let nd 
Se Gare | §« 410-2] 21020: 761630 I4130- Gian eee | eels 
tee el 4 4 z |10.81 | 21-26 1600 | 132-5) 2.00 “ Dip MeL 32 oe eee 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—November 26 and 27 Trial Number—11. 
ee eehouwO#R Owns SSS —aa—SSu_4a—\—»<—s>sS 
PRESSURE. SUCTION. | STEAM 
ee Ins. of Water. Ins. of Water. PRESSURE. 
| Meter. Exhauster. Ibs. per sq. in. 
Time. oie o 
oo = 
Og Os a ® 
Se aisine desea wo a ae on bes leas e 
Se igz/s|2e| 313) 3 | S| a8\ez 2 | s 
Aes Sac eae O e } a ieee } 
670 | 65 | 66 Qa rier <r Meno ke Ode OO! ps che tre ee. taht 
660 | 67 | 70 Late. D°3 oO a0 7:0 Sole h Us oneal S: eee ee 
650 | 68 | 71 1? Lay Rs 5-4 6-9 6-110-7| 48-5) 47 
630 | 68 | 67 132 5:3 3-4 5-5 6-9 621) F027. Ss ay 
620 | 68 | 67 130 is 3°5 Bane 6-9 5-9 | 0-8 45 44 
620 | 68 | 68 133 es IEE) 5-6 7-0 5-9 10-8 64-5} 63 
610 | 68 | 69 Vy 5:3 B20 b=) 7-0 6:0 | 0-9) 638 62 
600 | 68 | 69 130 oo 3°5 5-5 7:0 6:0 | 0-6} 65 64 
600 | 68 | 69 130 5:3 on 5-5 6-9 6-0.-0-7) 53*5) 52-5 
600 | 69 | 69 hae 5:4 3-6 5-6 7-0 6-110-8 66-8 65-8 
600 | 69 | 70 132 5-4 3:6 5-6 6-9 6:0 | 0-8 69 68 
600 | 69 | 70 136 5-3 3°5 5-5 6-9 6:0 | 0-8 55 54 
600 | 69 | 69 140 5-3 3°5 Beas. 6-9 6-0 | 0-8 57 56 
600 | 69 | 69 141 5-3 OED 5-5 6-7 5-8 | 0-8 _ 48-5] 47.5 
600 | 69 | 69 140° 5-3 3-5) 6-5 + 6-61 5-6 40-8) ~ 42 41 
600 | 69 | 69 140 5-3 370 a0 6-6 5-6] 0-8} 38-5) 37-5 
600 | 69 | 69 141 5.3 3:5 Bee 6-5 5-5 10-9 41 10s 
600 | 69 | 69 142 Hes) 3°5 5-5 6-5 5-5 | 0-8} 42 4] 
600 | 69 | 69 141 5:+3 3-0 5-5 6-5 5-5 10-8 41 40 
RO 60 Haver 14306 So Ole os | ep 2) Ore | 598 ETT) 49 48 
SFO TU deel 141 5-1 3°3 5-3 6-6 5-7 | 1-2) 49 48 
560°) 70 1:71 140 | 5-1 Sasser eaoeles 62 Olde me el 240 45 
540 | 70 | 70 146 5-0 3°3 vs 7:0 6-1] 1-6 42-5) 40 
540 | 70 | 69 145 5-1 oo 5:3 7-0 G22 bel ih POL 59 
560 | 70 | 72 147 iS iba | ooo 5-4 7:6 6-3 | 1-9} 67 65 
vat CWE 27 Ol Reh Pgs es ekg Pees ea | opto et O8k ta Ose 1 Uh Oo 57-5 
ROOM TOG e1obse oO Fao t Oras tO E653 | 12) 72 70 
REQ Tl MeOcpeeloGt lie 4o fe os2 hk oa 7 Fb Be Solo 2-0, 10 69 
BOO 26D 155 ee On oe eo eb 7-00 6-00 TS) 67 66 
540") 72.173 {RO AS Wes Soto le 7:0 ube helcol) co 72 
PAVE auf lose 4:8) .S-Su ook 6-7 | 6-0, 1-0, 73 72 
BION y Bie 72 149) bade l il 3-0) 44555-71560 160) 72 71 
RONkTS ype 155 \o4o1 3-0 4:43). 6-9 | 5°8 fF 1-6 °° 72 7a: 
EAN 3 Ad 1G) b- 4 tals 3-0 [4-0 19-679) GPS lad 972 7a 
520) %49) 25 165ulee Dole eso eoroee O22 \- p-op Ls tie 0 68 
510 | 74 | 74 144 5-1 3:2 5-3 6-2 Bal EA} a2 70 
| 


Se wie CORO ES 


29. 
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PRODUCER TRIAL No. 11. 
Date—November 26-27, 1908. Producer No. 4, at McGill University. 


Time of lighting up—3.30 p.m. Trial commenced 8.30 p.m. November 26; ended 
2.15 p.m. November 27. 


Duration of trial—17$ hours. Kind of fuel—No. 46 coal. 
Observers and staff during trial—Cameron, Killam, Gardner. 
Computers—Blizard, Cameron, Killam. 


Chemists—Nicolls, Stansfield, Campbell. 
SUMMARY OF OBSERVATIONS. 
FUEL. 
Total coal chargedsdirme trial::,” :0) meee oe ate, oe eee lbs. 
Moisture in: coaleas charged G25. .825) A ee en ee per cent. 
Calorifie value. of coals charced, per lb A a. see ee eee Bote 
. O*, POl sche ye Gomer ID. Lis, Vamea Been Pe eee de ah ee ee B.D. 
Proximate analysis of coal as charged (by weight): fixed carbon, 
41-1; volatile matter, 30-9; ash, 11-9 moisture, 16-1........ per cent. 
Combustible in dry refuse removed during trial: fixed carbon, 
2h: O35 VOLNIE THA Gbers O° 0 bla i eee, ae ee mek Total per cent. 
Average depth of fuel bed (measured from centre of gas outlet)... ins. 
GAS. 
Total gas produced during trial (from meter readings)........... Cubitt 
Average temperature of gas leaving producer................... a 
. ‘ 7 ab meter igi se sae eee ay eee ie 


Average temperature of air in producer house.................. 


Average higher calorific value of gas per cub. ft. by calorimeter 
(ae observ 0l)ic 3s Shade bs 5.30 be eee Re ae tee ree Ber. 
. Average higher calorific value of gas per cub. ft. by calorimeter 
(gas dry-at.60° and:l4s7-Ibs. perisq.an jie cee ee ee Bo. Oe 
Average lower calorific value of gas per cub. ft. by calorimeter (gas 
drycait-60" and V45 7.1 bs.) Perse). tim.) ae eset pee eee Bale we 
Average baromictric ‘presstiret/2.. ey. im. we, Ae ee ee ee lbs. sq in. 
are Suction ateproducer 2 ieee oan eee ins. of water 
‘  eesaction at exhauster)...4..b 2.22. A cate 2 tered, sta ee ins. of water 
* ed PRESSULe OL CAS bATELEr shh. cot pes ey ee ee ee ins. of water 
STEAM, WaTsErR, Etc. 
Total steam used in-producér during trial..¢.s...3...,!).44 2.08. lbs. 
‘‘ water used in scrubber and gas washer.................... Ibs. 
'. tar extracted in scrubber and gas washer:.........-....... Ibs. 
Average power required to drive exhauster..................... Us Ube et 
is : mals Avashens 65 i) est.cth ces de HP 
ENGINE. 


Total revolutions during trial (from counter)................... 
Average explosions peramimute <5 leew eee 


Averabe eitective: loadin jorake 55a) ease, ees Ore 2) eee tee lbs. 

Effective radius,ot braleeww heel. = ba erent aie gag et ee th, 

Average mean effective pressure from indicator diagrams......... Ibs. sq. in. 
Notes. 


Fire poked at: 5.20, 8.30 a.m. 

Behaviour of coal: Good working coal for producer. 
Average time between poking: 8 hours, 52 minutes. 
Clinker: Slight tendency. 

Tar: None 

State of engine valves at end of trial: Needed cleaning. 
Valves last cleaned: Nov. 25, 1908. 


ANALYSIS OF Dry Coat. 


Eivorogen os eee 4:5% Carbon <ioxide 2... ee 
Car DOIy ce ot are 62-9% Oxyren ers, och ee ae 
Nitrogen. 0.0) 4semees 1:3% Carbon monoxide........ 
OVS OT taut ene ee 19-5% Hydrovent acne ot tee 
UO ae 0-4% Methane.¢. saan, aeseaeen 
Total carbon contained ithvlenesa 2 yet eee 


by dry coal charged 597-5 lbs. Nitrogen .e.2cae ey eee 


14- 
15- 


1132 
16-1 
9010 
10750 


30. ANALYSIS OF Gas BY VOLUME. 
12- 


PER CU. FT. 


PRODUCER 5 
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\TEMPERATU. 


ISUCTION 
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REMARKS. 


gave off a very uniform gas; fire had slight tendency to arch. 


SUMMARY OF RESULTS. 
TOTAL QUANTITIES. 


PreveOm te Chareed. QUrINe tial wetsuits a Gein tn Sollaei Ocak eas lbs. 
Wampustioie charged during trials) gacmas ort G nklas ee Skee oes lbs. 
Averpers.1.b of engine during thialaacieyeh ns esc oe ane fm We ee 
smeincicated H.P. of engine during trials. ola. es. et ss aes 
‘‘ _H.P. taken by exhauster and gas washer................ ees 
‘‘ B.H.P. while gas consumption of engine was taken....... eR eg 
ne ‘‘  eorresponding to total gas produced............ he Wd is 
iz 6 “é “c “6 and 
available for outside use, allowing for power used............ HAE: 
HouRLY QUANTITIES. 
Coal charged per hour........ Pate ME ea ene Geta eFC Ibs. 
WOR VeCOMMCrargeeueper Our ner eo yok Samet ee bled ketal des aals Ibs. 
Wats Vane re CHATEEUN Per NOUL. {co eis skis a Mb meses koe kee ue a as Ibs. 
Coal charged per sq. ft. of fuel bed per hour..................... Ibs. 
Dry coal charged per sq. ft. of fuel bed per hour................. Ibs. 
Combustible charged per sq. ft. of fuel bed per hour.............. lbs. 
Coal (as charged) per hour equivalent to power used for auxiliaries Ibs. 
Coal (as charged) per hour equivalent to steam used in producer. . lbs. 
Gas (by meter) supplied by producer per hour.................. cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer 


Gas (by ees supplied to engine per hour while gas consumption 


Reh er) Seen em Ne Metres 4 Sit BREE. k's whe yak as CULoptu: 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken.......... BO ts ec SES cub. ft. 

Calorific ITE OL COMI TCHare ed Per NOUP ais a4 fwiksids 6 Sow De stean (ey Alay. 

# gas produced per hour (lower value)........... BLU: 

PH atmnea Wn producer per NOUNS, oo d.ed Sales sean es be ees Gare lbs. 


Economic RESULTS. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 
GEGEN 12g BRE rch ee ae get acl emeaeane ARIS NOS, [ttt AO a cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced dry coal charged cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of com- 


DVetOLerCUIA ECR Gaosee rt: Uriel” De theo Pea mesa es cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) used per I.H.P. per hr.... cub. ft. 
“¢ 6c (Z5 (zs ce 73 B.H.P. c eub. ft 
Steam used in producer per lb. coal charged.................... Ibs. 
Water used in scrubber and gas washer per Jb. coal charged. ..... Ibs. 


Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 
OTOL OED Sari ARR IRE SP Mile ae a gat A Ibs. 
Efficiency of process of gas production and cleaning, based on coal 


BEAL CURR ee AD reer erat Re Mts n a sicke Weer thw Sais weeks 3. DR per cent. 
Efficiency of producer plant allowing for power used for auxiliaries per cent. 


Efficiency of producer plant allowing for power used for auxiliaries 


Bindshors teal sen 1M proc Gcho ris) ci sane te foe Ye per cent. 
ihermal etheiency of engine, based on B:H.P.. 22.00... 2... 2th per cent. 
Over all efficiency of producer and engine plant.................. per cent. 
Calorific value of gas supplied to engine per B.H.P. per hour...... BsE.G: 


rag 


Coalas Dry 
charged. coal. 
Pounds per hour charged into producer per B.H.P. 
CEVCLODER VO VECO ICM ne ah ete ees Suet a es 1-83 1-54 
Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
ULLAL UH Meee eee Pe Shee REM a or osc ny cad OO ON + 2-04 ky 
Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer.... 2°35 1-99 


coal charged into ‘producer Hemi bs per hrigersb...U; 


This coal is a good working coal for producer work, requiring very little poking, and 


2748 
574000 
378000 

52-8 


in © 


bustible. 


1-69 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 43 
Date—November 30 and December 1, 1908. Trial Number—12. 
OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


BALOMeLCIER IDE CINMIN LOL GELAl se raan waste reyic to er oiiiole jae cfoie) dope cite) eet siersts: oe, sue choke alas 29°19 inches. 
Ss ‘ FBS ETSY Sin, Ne Se coa HO Oe CRE) Becca aE ELT ERBELENS. Cec 0 cre) CUM RERERPg ies CaaS es 20:43 0s 
of arse) Git Gretel bs Neate ges Bel Sst nae wes oS Ce ROSA OTE: Ea oC Rte cy Cee eee eS 29° 53 
Water meter aes p.m., ae 3 a ee ee ny ee Een ee re ee Ea code soo aeeiebateda ty ess aes imperial gallons. 
ve CO" “TEND Tama e Gl BYerey «PRS Eh ore Gieeweny Beiy cities acini eke tie: ¢ Cee icine cass rene ue 3A (0 4 ane y 
Diferenceuil ess. NO Ulsan riba cient <= sleveress aren or sist 233 Oe a 
TBs fen [aywoehiVes Oy SEN oo nie moles Gad Hak SIRS o-cGODe blo > Dato omc b uD OMe oO, Or 1,068 lbs. 
Average level of coal surface below top plate of producer..................+0:- 17 inches. 
TIME 
3.00 p.m., Nov. 30 Fire lighted, charged 7 lbs. shavings, 41 lbs. wood, and 144 lbs. coke. 
AOD: «Charged 314 Ibs. of coal. 
4.50 6c a9 be 66 134 bc a4 
5 45 ¢¢ (79 oe a3 319 a9 (79 
70 ag «  *  Down-draft with fan exhausting to atmosphere. 
noon oL «Charged 120 lbs. of coal. 
Ce ODe a. ‘ ** Down-draft with exhauster. 
SeQ5. f° «Engine started. 
‘hel “Charged 60 Ibs. of coal. 
Syibe 5 Joo ee brio etartved. 
3.15 a.m., Dec. 1 Tendency toform clinker. Some signs of tar from the wet scrubber. 
Sribsp.m., << i'° Trial finished. 


Amount of refuse removed during the trial, from the producer, 440 Ibs. 


83—11 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 
Date—November 30 and December 1, 1908. Trial Number—12. 


Note: R. and B. apparatus used. 


Carbon 
Carbon Ethy- Meth- | Hydro- 
Tame Dioxide | OXY8°" | “lene ade ane gen 


8.30 p,m 9-6 0-7 0-1 14-0 2-7 14-0 58-8 30-8 
Oi) 8-2 3-4 0-2 13-7 3:3 5:5 63-7 22:7 
10.30 “ 9-8 0:3 0-1 15-0 3:2 13-8 57°8 32:1 
1S es Oar 12-0 0-2 0-1 13-7 3:6 14-4 56-0 31-8 
12.30 a.m 11-2 1-4 0-0 13-4 2:6 12-5 58-9 28:5 
L300 12-4 1-3 0-0 11-5 2-7 15:3 56-8 29-5 
Ue 13-3 0-3 0-0 12-5 3:3 14-2 56-4 30-0 
SAU Bao 10-8 0-2 0-1 13-8 3:8 15-1 56-2 32-8 
4080) 22" 11-4 0-4 0-0 13-3 2-9 15-2 56-8 31-4 
5.30.20" 12-2 0-3 0-0 12-7 3:9 15-7 55° 2 32-3 
G50 oa 12-2 0-4 0-0 13-3 2:7 16-1 55-3 32-1 
H peas Wid 10-7 2-1 0-0 12-6 2:9 11-8 59-9 27°3 
S505 2 11-8 0-3 0-0 13-3 2:7 17-3 54-6 33°3 
OOO aaa 13-0 0-5 0-1 9-7 2-8 1937 04:-2 32-3 
LO o0n 14-9 0-3 0-1 10:3 2-0 21-3 51-1 33:7 
Liou ees 11:9 0:3 0-4 10-3 3:5 19-6 52:0 33°8 
12.30 p.m 12-0 0:5 0:0 12-1 2:8 17-8 54-5 32-7 
1.30 “ 11-5 0-4 0-0 14-1 2-0 20-5 51-5 36-6 
2.30" 13-0 0:7 0-0 11-8 3:6 17-3 53°6 32-7 
3.30 “ 11-1 0-3 0-0 13-8 2:8 15-5 56-5 32-1 
4.30 “ 11-3 0-4 0-2 12-1 3:9 14-6 57:5 30°8 
B30 Cu: 10-5 0-4 0-0 13-1 3°6 13-3 59-1 30-0 
6.45 “ Lied 0-3 0-0 13-3 3:7 11-8 59-2 28:8 
SD 10-1 0-3 0-1 13-9 3-0 13-0 59-6 30-0 
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OBSERVATIONS OF GAS METER AND B.H.P. 
Date—November 30 and December 1, 1908. Trial Number—12. 


Notes: B.O. indicates that there was a surplus amount of gas blowing off into atmosphere. N.B.O. that 
all the gas was passing through engine. Counter for explosions not recording from 8.15 to 4.15 p.m. 


Main Cubic Loads on Net yee 
gas feet tight and load eo 
Time. meter in Remarks, Time. slack sides on eee 
readings | inter- of brake. brake.) 720m 
Sats aes ore on side 
cub. ft, [sce sibel vibe be ett 
S210 Del. s eee O Me Mette fee eee 8.15 p.m..| 300 115 185 99892 
eae Soe is SZLIG5. eta oe BO oe Raia a 300 115 P54) ieee 
LS aa Rt Fae Shei oeeee en a br eM Pace oie Mk tA 300 eis LSD sie fount oe: 
OAS RA Fee a oi IN tO Se eek. ery 300 115 [Soy WV pee 
OD ge Sia 876150 1620 BO Al eae ee 300 Bis: LS5i)). eres 
1045." 877775 1625 Se ee SL oe 300 pus, TSO dee Sa kerke S 
Par boe 879400 1625 ASed De ES Shs 300 115 PSO: es a ea 
Pisdo) >. 881000 1600 porn G an OE AES eee 300 115 135 Jhie, cee 
12), 45'a.m.. 882600 1600 sf 12:15 a.m:.| 300 ES 185 25901 
uae a 884240 LGZ0e0 ON. BOS ta eee 300 115 LSd Ses 
iro 885782 1542 ee We fe 300 115 ES3:F fees. eee 
be pS 887425 1643 pea ee Wet kes eR 2) 300 15 TSS eee 
Fal aS a 889025 1600 be Rk Water Do.) ihe a 300 115 LS 8 Scere at 
214m. 890610 1585 tee es od eae aie 300 Lis TSS Aa ere 
Gok tos 892180 1570 ser LE ae 300 415 LAS Wo Re ie 
ee 5 893750 1570 eee Oe ce Oe. 300 13% [S22 oe ce 
era 895270 1525 D acl 300 1 Bs TSd3300 22 ae ee 
et 896910 1635 i 4.45. “ 300 115 PSO. She ee ee 
he | 898550 1640 Sen re tt ane 300 115 TSO Ate ees 
aot 900205 1655 ean ind Om ke blk Ones Oh 300 115 BS sitet ae 
od 901785 1580 a ee ee te ae 300 115 LOS tics alae 
G45." 903380 1595 ever ea ee thn eS 300 i st Tepe eee 
ieee C5 eae §04970 1590 fcae a Ricky 3), camel 300 1S POOR 4s chee: 
vine ain 906555 1585 is ea: Sie ae 300 115 ESD eth ae eee 
As el 908225 1670 is Seb S a 300 LEO ASO ee 
oie: 4 ae 909755 1530 eameeae Wake ts Wael as 300 115 LS ike oa. eee 
Lak Oe at 911350 1595 Seer 44 ere Hee 300 145 1S):7 4a 
O45." 912885 1530 ‘ 9.457 * 300 UE By. LSB ATE 4, Sates 
eye las-* 914680 1795 Seach Me aa Bene gS 300 115 PSpst se ae 
19,45- “ 916215 L535 4 PORES 300 115 185 94291 
i 0S ee 918050 1835 BLO sli See et 300 mes TSO 5c ee are 
ig Be: Caio 919490 LA40F Re RE BO oth: aes, Fae 300 rr LGD TN, Ce eee 
12.15 p.m.. 921150 1660 cs 12.15 p.m. 300 LES TSO: Waa hee 
Ai 922725 1575 se sia eS a a 300 115 POO He sah 
ee. 924310 1585 <p e ok: Wet Lae 300 115 ESO aio ae ers 
Payee. 925980 1670 ROW an PS eames. PAE 300 115 LR Ste one e P 
Dot 22 927620 1640 * eae la 300 Lt LSD po bee: eae 
ean 929380 1760 bre Ral Sh) RS Tee 300 TiS TSO Ure sees ors 
oo a 7 anh 930860 1480 i Sak tet) OREM ko Mind ty 300 $15 RSS reese eee 
a240 932455 1595 ie aie ee eae te tae 2 5 | 300 PES LSS pat ete eee 
ety | 3t° 934125 1670 ee 4.” penn Ree: 300 115 Poot Ci eee. 
a FT; 935670 1545 aa Righe Sh chy tak eee 300 415 PSD URIs. secre es 
5:15 937210 1540 os sa faye a 300 115 185 36999 
oom ke 938990 1780 ROS, See ee 300 Wes GO dass eee Mite 
Po as 940550 1560 GN. B.S tae ee 300 Aes OTS tO ee eee 
TE OVS es, 942250 1700 td AL URP ae cares, 300 115 LOO bee coe eee 
(a Toa 943765 1515 iin PAL Salep See 300 115 Reo its 1a eee 
eo) 945482 1717 NS el Oe Ag te 300 Pie EGOre tee tts 
ee re 947160 1678 I tant B00 113 185 56463 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 
Date—November 30 and December 1, 1908. Trial Number—12. 


Note: Boys Calorimeter used. 


0 
oh tan: Water Temp, & mS = 
S 2 _ | Deg. Cent. [5's 2,2 < 5 ae 
Time age Sp peer ae cal Ba) De Time Bo) S cy 
° ~~ ms . 
3 he Inlet (Outlet |"3 3.2] &S 8.4 ro Ee 
Oo 10% OE] MO OO |] & Fa 
lbs. | lbs 
8.15 p.m.2.1.65 4 972541868) 1837, | 1872058: 15 pani). Sa ee es 
Soto et eS | OS pe 8 <SEWVAS 62) T76D, | L1S+ ON ab |S ee ees 1 cee 
UES BS Sm Nee ot pee 80) 3 870 HcI b= 138) LOOB 1 pO FSO Mees ic sil | 4s Pete eereeeeerca ete 
O45 8h AGT zz | 8-73 | 15-66) 1987 | 131-0) 9.40 * 50 D0 [2 sae 
iN Bs es cee 5 8-86 | 17-68] 1710 | 119-0, 10-05 “ 50 TCO i) 3. Saas 
10.45 “ ..| 63 fs! | 82556 - 03) 16065) 14 Or ee eee ero eee ane 
ASL ph Se vz | 8-66 | 16-43) 1676 | 128-5)11.00 “ 90 160 as Se 
bi soss HOS as | 900 216: 22) 1730.4 ELS <i. oie eh eaten oe eh 11.50 p.m. 
P22 t>. m_.2) 66 3s | 9-03 | 15-48) 1950 | 119-3)12.00am. 25 175s. ose 
12245. 401.66 ps 9-09 | 16-39} 1855 | 128-5}12.385 “ 50 PVA Nr A 
ID te GG TV 9-2 15-80) 1867 | 112-6 1.20 “ 0 275 | 1.20a.m 
1:45 ©) el] 67st te ol 9-25a1 16-48! 1800] 123-51, Pe ese a 
DIN Sra 67 et) 92116 +23) 1768 | 119-2), oo ees Ane ell ee 
eats ett Oe jr | 9-05 | 16-39) 1760 | 122-5) 2.35 “ 500 B20 |... 2 ae 
Dil rae js | 9-02 | 16-54 1795 | 128-0) 3.05 “ 30 575 1 3.008 
3.400 oO Fo Seamer O2) LR7D MAb 2I Ol) ier yee) arene eeeme ce 3400) | 
ADS he is 9-02 | 16-29} 1790 | 123-7) 4.00 “ 75 ASO Soe Saeeeee 
4.45 “ 70 ie 9-00 | 15-79] 1885 | 121-5} 4.45 “ 50 500 hs (ae 
ea be ga ak 7 | 8-93 | 15-64] 1900 | 121-0) 5.20 “ 50 5b0 |: 5. loa 
Oy A net aD pak! 9-055 416221) 1850 | 125° 3) ayo ee eee: ee 
eas ee 10) ies 9-00 | 15-77} 1905 | 122-7) 6.60 “ 50 GOO dL. 25 eee 
G46. 870 3; | 9-15 | 15-86) 1870 | 119-3) 6.45 “ 50 G50 in. 6 4onee 
TRL: et as 1 9SE9 Ge16-07| 1995 | 1125- Ol c oe e a etieeeeee co eo 
7A See A z 9-28 | 15-61) 1630 | 122-8) 7.45 “ 25 G75...) eee 
SU Loe an kel Viet 3 9-22 | 16-00} 1600 | 129-0} 8.10 “ 50 A 2D ae 
SAD 71 + | 9-00 | 15-73) 1995 | 127-5) 8.40 “ 50 TiS © St3ueee 
ue eyes Pint 7x | 8-98 | 15-65} 2000 | 126-5) 9.380 “* 75 S00 . 27: 
9.45 * 71 Ts 9:27 ato 277) 2080) 125-3" Oro 50 900 | 9.45 “ 
NO Se bees 71 5 9 +38 16519) 1960 Wel26. 7). ee eens s,m ie 
10-45: * (el 3s | 9-07 | 15-55) 1990 | 122-3)10.40 “ 75 975 i... eee 
0 We eg fei 4 O cL LeL5: 33) 1/80 Alo Peo LL O ee 50 1025.1. 0. 4 eae 
Piet, eae 3 $§O2214-52) 1910 Gee. ieee ached Syne eee) eee: nl Soe 
12.15 p.m...| ‘70 3 8-87 | 14-50) 1928 | 129-0) 12.00 p.m 50 1075 | 12.00 p.m 
12°45 “ 70 3 8-90 | 14-32) 1960 | 185-0} 12.35 “ 50 10257). 4. Soe 
sah i arti 71 3 9-28 | 14-67} 1945 | 124-5} 1.20 “ 50 14754: 31S eee 
Ab qk z 9°40 9714+ 80) (1970 F126 <2 ere ai ao eee ee ee 
eeWOy 71 ep) 1 9+ 455615: 00) 2300 | Pal eb eRe el op Sabena eee 2. 20 ae 
BEADS Jel Fil 3 9513-15-17) 18255 134-0) 2.30hir 100 1275: 0. oe eee 
SLD oseh CEO 4 9-5 Me15- 07) V7 704 A eae le cee a atest eke: co) bee 
Sead Rea! me 3 9-44 | 14-70} 1887 | 118-0) 3,40 “ 50 1925. §. 5 4 eee 
abo ee bat 270 - 9-03 | 14-24) 2140 | 182-5} 4.00 “ | 100 1425. [acs see 
Abas 51240 3 9-34 | 16-37} 1735 | 130-2) 4.50 “ 50 1475 | 4.50 °“ 
lower ela¢O 3 9) 18aiel4- 80) 18785) 21253 Oe a, Cowen we ca mel eee es + bag Rene 
GAD ie tad) 3 9-52 | 16-73) 1675 | 143-5} 5.45 “ 50 1525. toe. fees 
Bebo ate on nec api Or 4ceelo: 90) 1870 st) Orloe 50 1575. 5.\.0 oe eee 
Ge80" eee fe iN 9° S7ee15- 19) 19804 ESF +B). ee eeeasl ct, cee eee ks ce 
Le ee cree zz. | 8-93 | 14-93) 2046 | 119-0) 7.00 “ 50 1625;).. . Cee 
1 84000 70 4 8-85 | 14-52) 1720 | 115-5) 7.40 “ | 100 1725.4... doe 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date— November 30 and December 1, 1908. Trial Number—12. 
PRESSURE. SUCTION. STEAM 

TEMPERATURES. Ins. of Water. Ins. of Water. PRESSURE. 

Meter. Exhauster. Ibs. per sq. in. 

Time. a as b 
o 2 a 
g Ve aaahles 

Sees peste he +3 ze .|38 43 
ois) g| 8 1S +3 2 3 ei58| 2 = 
ee igs|/ 8) P| 3] 8) Bs] S| esse &] z 
PO Sa emo melimala.o G } Soe Linh | ayer | 2 } 
8.15 p.m.} 5307) 60 (604-1454 4-8 3-3 }° 5-0'| 6-5 | DOT el Obie Lao ee CO 
Beane 590 | 60 | 65 159 sf 3°4 Dd v2 62D ut aig 58 oD 
es 590 | 62 | 66 130 5-1 3-4 5-3 7-1 6-5 | 1-2) 63 60 
9.45 “ 580 | 63 | 67 Pet 5-0 3°3 5-2 6-5 5-0 V O-7) Gl 58 
Re Lous 560 | 64 | 67 128 5-1 3°3 5:3 6-4 5:7 | 0-6) 68 65 
10745 * 560 | 65 | 67 128 Debi ero a3 6-8 5:9 | 0-8} 72 69 
Prelor, 550 | 65 | 65 128 4-9 oe 5-1 6-4 5-8 | 0-8) 68 65 
ae Ee DoW GO. sor 128 4-9 o°2 bel 6-4 5:6 | 0-8) 67 64 
$2.15 a.m 550 | 67 | 69 128 5-0 3°3 5-2 6-8 6-0 | 0-8) 29 va 
AoA os 570 | 68 | 70 129 4-7 3:2 4-9 6-4 5-6 | 0:9) 19 12 
Page 580 | 68 | 70 129 4-7 on 4.9 6-5 5-4 | 0-9) 20 ile 
ge a ee 600 | 69.| 70 128 5-0 3°3 oon 6-9 O00 LL ites 40 
. <a ee 590 | 70 | 71 128 4-8 3°3 5:0 6-7 5:9 /|1-0| 46 43 
ane Nat Tas 580 | 70 | 71 126 4-8 3°3 5-0 6-7 5:9 | 1-0) 49 46 
i ae 570 O70 eet 128 4-7 3°3 4-9 6-8 6-0 | 1-2) 60 57 
oc45*** 560 | 70 | 71 128 4-7 3°3 4-9 6-8 6°0 f 1-3" 65 63 
ral 560 | 70 | 71 130 4-5 3-1 4-7 7-1 6-2; 1-3) 64 61 
Lr Aa 560 | 70 | 71 130 4-5 3-1 4-7 7-4 6-6 | 1-8 59 56 
Sy ye te 560 | 70 | 71 130 4-6 3°3 4-8 lao Ge7ih Ler Ay 44 
aa. ia 560 | 70 | 71 Les we 4-8 3°3 5-0 fiat 6-2} 1-4 38 35 
G15: 550 | 70 | 71 130 4-6 3:3 4-8 2 652 hls 5) <35 oe 
6-45" DAO in (OP Gh 129 4-7 3°3 4-9 7-0 6-2.) b-3) 42 39 
(goed Os Sena Sa ey EL 128 4-8 30 5-0 7-0 OAT low (52 49 
fae! Ses 5o0n F171 128 4-6 3-1 4-8 6-9 6-0 | 1-6) 62 58 
See a 560 | 71 | 70 126 4-7 Seay 4-9 7-1 Guile tak saeO 66 
ona." D0 FL |) 70 130 4-7 3-2 4-9 7:5 6-6 | 1-8} 68 65 
Baliye HOO es La 74 130 4-9 3°3 5-1 7:3 6-5 | 1-6 64 60 
Or45 590 | 71 | 72 123 5-6 Rats 5:8 8-9 8:0 | 2-0} 63 OL 
ee LS: SrOr al jen l TS7 4-7 3°3 4-9 7-0 6-1] 1-2) 63 58 
nys45 O70 7 TL 70 136 5:2 payors) 5-4 8-7 8-1] 2-0) 62 58 
Weg BS Specie 550 | 71 | 70 135 5:1 3:3 5-3 7-1 6-4] 1-2) 58 55 
H45 ‘ DAO Ee OUsOOt Eloote ro" Onova soe | 6264-6: 1 loo 65 61 
12.15 p.m 550 | 70 | 69 Le 4-7 oe, 4-9 (ie: 6-4 11-9 65 63 
2.45 “ 540 | 70 | 68 TS! 4-6 Bie | 4-8 6-8 6-2 | 1-5) 66 64 
ec Beale HOO 0 ed 138 5-6 3-4 5-8 8-8 8-0 | 2-1} 49 46 
ie See Dour 20 |. 70 1438 |; 4-8 3:1 5-0 6-9 GeO elev) 957 44 
Le Sa 540 | 70 | 70 143 4-8 3-1 5-0 ia 6-6 | 1-7| 46 43 
B45 .°° 550 | 70 | 68 145 4-8 Gue 5-0 7:6 Os felmieoin4 L 38 
plo 540 | 70 | 69 143 4-8 3-2 5-0 7-7 7-0} 1-9) 41 38 
3 he: es 540 | 70 | 70 143 4-6 32 4-8 7-9 Psi A NS) ies Wea 48 
A WS She 550 | 70 | 69 146 4-6 3°2 4-8 7-9 64, Ww OW 46 43 
aly 530 | 70 | 69 147 4-4 3°2 4-6 7-4 6-5] 1-9] 38 oo 
bald sa, 550 | 70 | 68 145 5-0 3°3 5-2 8-6 7-9 | 2-0) 46 43 
bs «.'S 530 | 70 | 68 145 4-3 3-1 4-5 7:0 Gs go \ Slates 49 
Cipebey in 540 | 70 | 68 143 4-6 3°2 4-8 8-2 7-41 2-1) 51 47 
6.46." 560 | #04567 141 4-8 ono 5-0 Se4 a7 Shi 220 0 0 
1 fee 5a 530 | 68 | 68 134 4-3 3-0 4-5 7-0 (ae Od ae Be 0 0 
eS Ad ° 550: | 674.62 139 4-4 3:2 4-7 8-1 CA 2 Lets 0 0 
eS ae 560; |, G6eiaoe snes 143 4-6 3°3 4-8 §-0 7-3 | 1-9 0 0 


be ate oe 
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PRODUCER TRIAL No. 12. 


Date—November 30 and December 1, 1908. Producer No. 4, at McGill University. 
Time of lighting up—3.00 p.m. Trial commenced 8.15 p.m. November 30; ended 
8.15 p.m. December 1. 


Duration of trial—24 hours. Kind of fuel—No. 43 coal. 
Observers and staff during trial—Cameron, Killam, Gardner. 
Computers—Blizard, Cameron, Killam. 
Chemists—Campbell, Stansfield, Nicolls. 


SUMMARY OF OBSERVATIONS. 


FUEL. 
Total coal chargédsduring trials 62 7.25 ee es ae ee lbs. 1725 
Moisture in coal, ageharged hem . >< 2 suds on ee ee ee per cent. 12-6 
Calorific value ‘of cosl ag charged, periib, 452-672. oes te ee BU: 9650 
A SOL Gry -CGRL Der ID. . Fyckael ste cece oe ee ee ete Ber.U. 11040 
Proximate analysis of coal as charged (by weight): fixed carbon, 
44-5; volatile matter, 26-6; ash, 16-3; moisture, 12-6..... per cent. 
Combustible in dry refuse removed during trial: fixed carbon, 
A7=7* volatile Matter. ose cs elses woe keen eee he Total oe cent. 53-4 
Average depth of fuel bed (measured from centre of gas outlet). . ins. 43-5 
GAS. 
Total gas produced during trial (from meter readings)........... eub. ft. 77705 
Average temperature of gasienving producer je. 3 sles. stn eee oe: 557 
ng meter 5 tad ae oeea. tae det a 69 
Average temperature of air in producer house.................. a 69 
. Average higher calorific value of gas per cub. ft. by calorimeter 
(as ODSErved). zi) :'. decabanehes 4 + ac Seok: ePereaiace) aimee 6 reueee eas BTUs eigee 
. Average higher calorific value of gas per cub. ft. by calorimeter 
(vas dryat. 60° andl 4-7 bs. pet 8q.1n. Wo ae. oe et B.T.U. 131-0 
Average lower calorific value of gas per cub. ft. by calorimeter (gas 
dry at: 60°tand 14-7 dbseper sq: 1m.)c cbs. e. Ko meeecreeh eS eee BTU Ae 
Average barometric pressurels: cei $4 ess ead oh eee eee Ibs.sqin. 14-38 
cc eetion abeproagueerae nici: : Ynys Soe. 1 tee nee ins. of water 1-5. 
‘<9 SUCTION AibuX NAUSECTEN C2), Pacts 16h. 2 edie, ale © arth oat Ps ins. of water 7°3 
‘¢- s PROSSUTS: OF, Pas: AW Meter... -6a).(s° HE eee See ee eee ins. of water 4-05 
SteaM, Water, Etc. 
Total steam used in producer during trial:® 9.3... .%-.57.45 mcs lbs. 1800 
‘‘ water used in scrubber and gas washer.................... Ibs. 30120 
‘‘ tar extracted in scrubber and gas washer.............¢:... lbs. oe 
Average power required to drive:exhaustertue-e. + \-dade oe een oe H.P. 2-B 
i gas masheraaca., «tei: ot wel eee H.P. 1-0 
ENGINE. 
Total revolutions during trial (from counter)....:.<......... +. 313142 
Average explosions permite. .50. Wem nia enna eee ee 100-5 
Average effective load on brake...) a etmek ees oh eee lbs, 185 
Effective radius,ol brake wheel. <2. tviea eee eee ee oe re ee ft. 3-836 
Average mean effective pressure from indicator diagrams......... Ibs. sq.in. 68-7 
Notes. 
Fire poked at: 11.50 p.m.; 1.20, 3.00, 3.45, 5.15, 6.45, 8.35, 9.45, 12.00 a.m.; 2.25, 4.50 p.m. 
Behaviour of coal: Produced uniform gas and enabled pus to run at constant load. 
Average time between poking: 2 hours, 11 minutes 
Clinker: Slight tendency. 
Tar: Some signs of tar from wet scrubber. 
State of engine valves at end of trial: Needed cleaning. 
Valves last cleaned: Nov. 28, 1908. 

ANALYsts OF Dry Coat, 30. ANALYsIS OF Gas BY VOLUME. 
Heydrogeniht. 4, 4.7% Carbon dioxide. /.......: 11-58% 
Carbon?) et ae ae 64-5% Oxy cerns 2 ne eee ee 0-65% 
INGtrogets Gvdh. coe 1-5% Carbon monoxide........ 12-79% 
Oxygen i! see eee 13-8% AeA igeheacsdci Wet dh ae Let heme ee 15+22% 
Sulphur gee. ha kee 1-4% Mie hanes onshore 3:08% 
Total carbon contained Hthylenes . 9 ste. ae 0:0 % 

by dry coal charged 973-0 lbs. Natroeen” cco er ae 56-73% 
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REMARKS. 


Most of refuse removed during trial could have been fired in producer again. Coal 


produced a very uniform gas and enabled the engine to run at constant load throughout 
the whole trial. 


SUMMARY OF RESULTS. 
TOTAL QUANTITIES. 


Hrveconl- charged, Curing trialgue ycuomes os 3 teem cae one eo aS Ibs. 
Gormorustiple charvedsduring-UWialin cosa cas ces wee ik ons 6 ay Sie Ibs. 
Averarve-5.H.P: of engine cumue trialan 4 vee vitcns ee be sie sy e's H.P. 
Ss andicated: Hibs ol-enrime:curing trialy 2... ee H.P. 
‘¢ —H.P. taken by exhauster and gas washer................ FE: 
‘‘ B.H.P. while gas consumption of engine was taken....... EP. 
as ‘‘ corresponding to total gas produced............ H.P. 
cc ce a3 (zs ‘ec igs “e and 
available for outside use, allowing for power used............ HP; 
HourRLyY QUANTITIES. 
POINCARE C OOD ELA NOUL. aeiettee tr Pitta ss oe cle gh een eae le cre eis Ibs. 
PCO MU CUAL TCU Dek LOUD. acto ase cenye sign aiid. mas peice canes oy Ibs. 
Somipusti Die charveu Per NOUl sa) Foc se ed ss eae ewes ee Ibs. 
Coal charged per sq. ft. of fuel bed per hour..................... Ibs. 
Dry coal’charged per sq. {t. of fuel bed per hour................. lbs. 
Combustible charged per sq. ft. of fuel bed per hour.............. lbs. 
Coal (as charged) per hour equivalent to power used for auxiliaries Ibs. 
Coal (as charged) per hour equivalent to steam used in producer. . lbs. 
Gas (by meter) supplied by producer per hour.................. cub. ft. 
Gas. (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer per fe 
Te aie ag Se eth nhs gree ie ying A aah Sse ne RE cub. it 
Gas (by meter) supplied to engine per hour while gas consumption 
ECON GEES Ae. ocelot Cabs, Gas ahh eh GO: 594 a ee eer ee cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 
hour while gas consumption was taken..................... cub. ft. 
Calorific value of coal charged per hour.....................0.. B.T.U. 
- o gas produced per hour (lower value)........... Dol. 
Peper eUscO Mm Dro Uuceesper NOUr sat, cchaet. aime sakes sl any ok Ibs. 
Economic REsutts. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 
Chargedner erie tk AS aaa Oe ee AEE as ce ems Salk cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced dry coal charged cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of com- 


DUST IGTC ATIC Cee ta, te Meas serene Seu sh Pe ns GS ok cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) used per I.H.P. per hr.... cub. ft. 

(a9 (a9 66 (79 (a3 66 B.H.P. éé : cub. ft 
Steam used in producer per lb. coal charged.................2.. Ibs. 
Water used in scrubber and gas washer per lb. coal charged...... Ibs. 
Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

LUCE erie meh fy re pe AMON eA Sa is | ROR OT ca Ibs. 
Efficiency of process of gas production and cleaning, based on coal 

CBP OE Ge) ener er oer ae er Se NE 5! 2a al a per cent. 


Efficiency of producer plant allowing for power used for auxiliaries per cent. 


Efficiency of producer plant allowing for power used for auxiliaries 


mic MOrstealn Usediil Producer a. . vee.). Gorell wo. ances seen per cent. 
Thermal efficiency of engine, based on B.H.P................... per cent. 
Over all efficiency of producer and engine plant.................. per cent. 
Calorific value of gas supplied to engine per B.H.P. per hour...... Bee 
‘ 


coal charged into producer per B.H.P. per hr... B.T.U. 


Coalas Dry 
charged. coal. 
Pounds per hour charged into producer per B.H.P. 
developed. Dy engine: 4.) teesemie got. ys) ae ye elas 2-42 2-13 
Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
ONE EE MTS UGS 00 St RRO lo ioe a at ea 2-76 2°42 
Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer.... 3-26 2-85 


693500 
367800 
75:0 


42-6 
48-8 


60-0 
77-7 
104-0 
1-04 
17-42 


388-0 


53-4 
46-8 


39-6 
20-4 
10-9 
12480 
23350 
Com- 
bustible. 


1-73 


1-96 
2-32 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 44 


Date—December 3 and 4, 1908. 


Trial Number—18. 


OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


Barometer at beginning of trial.........22...sscesce sewer ase were eee erm a 30°00 inches. 
te Lae Se Vir he a7 ee Ae ees hs ee Na Rte SO Te OR aS. OG GUE 29369 es 
He ales) 01a rey ai ng) Werte eee Sra rai dal pPNPeO Stas S 1Go Oko Dio te A oly cto GOs chow € 20744 ees 
Water meter 9 p.m., Deo, Bisicde sc sor da's epee » Sb alsin ale Wie Sites eermbele tte eral ahievetatngs aie 34,950 imperial gallons. 
ce Daath Wee” Wet ween ys Pane rr ro orn nccen. ays 8. 36,709 “ ss 
Differencesini2o hOUrsen ace eee Se ae eel tenella raas eG) SG 
Brick in producer base... «0 access bate ease ve aE deee a seals verwecws denamee aie 868 Ibs 
Average level of coal surface below top plate of producer........-.seseeeeeeees 12 inches. 


TIME. 
4.00 p.m., Dec. 
4.50: * * 


—_ 
WMOOMMMOMNMDONGHO 
bo 
Or 


Fire lighted. Charged 5 Ibs. shavings, 31 lbs. wood, 150 lbs. coke. 

Charged 186 lbs. coal. 
iz 186 sé ‘ 
‘cc 351 ce iz 

Down-draft with fan exhausting to the atmosphere. 

Charged 100 lbs. of coal. 

Down-draft with blower. 

Charged 50 lbs. of coal. 

Engine started. 

Started trial. 

Steam turned on. 

Steam turned off. 

Steam turned on. 

Finished trial. 


‘ 


No tar appeared during this trial, and the coal was easily worked, 
Weight of refuse removed from the producer during the trial, 455 lbs., after drying. 
Weight of refuse removed after trial, 1,200 lbs., after drying. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Date—December 3 and 4, 1908. Trial Number—13. 


Note: R. and B. apparatus used. 


Carbon : Inflam- 
Carbon Ethy- Meth- | Hydro- | Nitro- 
Tone Dioxide Oxy gen lene Bart ane gen gen ieee 


Tn 


9.00 p.m 8:8 3:0 0-5 10-2 5:1 &-1 64-3 23°9 
10.00 “ 8-6 0-2 0-3 14-2 4-6 11-2 60-9 30-3 
yi.00 °“ 10-4 0-2 0-2 14-3 4-1 Lis 59-1 30°3 
12.00 a.m. 12-6 0:3 0-0 12-7 3°6 14-5 56-3 30-8 
ee Uce 8-7 0-1 0-1 15-1 4-3 14-4 57-3 33°9 
ZOU 10-5 0-3 0-0 15-0 4-1 15-6 54°5 34°7 
3.00 5 11-0 0-3 0-0 13-5 4-0 16-0 55° 2 33°5 
4.00 “ 10-0 0-5 0-2 13-7 2:5 9-8 63-3 26-2 
Bx00) 11-0 0-3 0:0 13-4 4-4 14-3 56-6 32-1 
6.00 * 11-6 0-2 0-1 13-2 2:8 15-0 57-1 ol-1 
fica d 0 alee 11-4 0-1 0-0 12-7 2:6 13-9 58°3 29-2 
S700, 11-3 Q-2 0-1 13-6 4-1 12-9 57:8 30-7 
9200 8 * Lied 0-2 0-1 14-3 3:9 16-4 54-0 34-7 
Os00 7: 11-8 0-2 0-0 12-7 4:5 15-6 55+ 2 32°8 
BLT" 11-6 0-2 0-0 13-2 3:7 18-9 52-4 35°8 
12.00 noon 11-5 0-2 0-1 13-3 3:3 17-9 53°7 34-6 
1.00 p.m 11-0 0-2 0-0 13-9 3:6 16-0 55°3 33°D 
OU 11-3 0:3 0-0 13-6 3°3 17-7 53°8 34-6 
UE 11-6 0-1 0-0 13-4 4-3 16-3 54:3 34:0 
4.00 “ 11-7 0-4 0-0 13-0 4-0 14-0 56-9 31-0 
5.00 * 12-1 0-4 0-2 11-8 4-3 18-3 52°9 34-6 
6.00; © 10-6 0-3 0-0 15-5 4-2 14-5 54-9 34-2 
O00. 10-8 0-4 0:0 14-0 3°7 15-9 55°4 33°6 
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OBSERVATIONS OF GAS METER AND B. H. P. 


Date—December 3 and 4, 1908. 


Notes: B.O. indicates there is a surplus amount of gas blowing off into atmosphere. 


all the gas is passing through engine. 


Trial Number—13. 


Main a 
gas Cubic 
Time. meter feet 
readings. in 
interval. 
cub. ft. 

8.40 p.m... QAS48 7 Sai eae 
es KW ah 950870 2383 
ap. * 952523 1653 
LOA oe 955755 3232 
HM.“ 957375 1620 
pee et 958896 To2t 
1270" a.n: 960650 1754 
12:40 -“ 962355 1705 
ee a 964090 1735 
140 36 965780 1690 
el Bene 967390 1610 
Deb on*’ 969025 1635 
ele | 970465 1440 
ote dale, 971910 1445 
AO 973448 1538 
7 Ea de 974985 oat 
ne Le 4 976350 1365 
5, 40. ** 977845 1485 
Onl Uses 979348 1503 
Of40.- 4 980882 1534 
Gee 982452 1570 
7240, °° 983865 1413 
Se rae. 985355 1490 
Seauye 986900 1545 
Sieh § Yi 988410 1510 
Se Ee 989735 1325 
hr Ty 991275 1540 
U4 Oe oF 992785 1510 
i wd Uae 994190 1405 
TSAO Ae 995120 1630 

12710 3p.20. 997200 1480 - 
1 2eAU ne, 998740 1540 
bea News 1000250 1510 
1mAO TS 1001815 1565 
a 6 10038325 1510 
Daal) s s8 1004836 esa tal 
v(t Sd 1006320 1484 
ae awe 1007948 | 1628 
AIO i". 1009385 | 1337 
aA) 1010920 1535 
210°: + 1012415 1495 
p40 1013890 1485 
Tye Cee 1015488 1548 
CrA0 7. 1016690 1252 
FLO hes 1018320 1630 
1eAQ OS? 1020025 1705 
1 Oe sa 1021650 1625 
S.40 1023090 1440 


Remarks. 


Loads on 
tight and 
slack sides 
of brake. 
lbs. Ibs. 
325 125 
300 110 
300 110 
300 110 
300 110 
300 110 
300 110 
300 110 
300 110 
300 110 
300 110 
300 110 
300 110 
300 110 
300 110 
300 110 
300 110 
300 110 
300 110 
300 110 
309 110 
300 110 
300 110 
300 110 
300 110 
300 110 
325 130 
S20 130 
O20 130 
a2o0 130 
320 130 
S20 130 
320 130 
32D 130 
a20 130 
320: 130 
ooo 130 
325 130 
320 130 
5yAD 130 
325 130 
325 130 
325 130 
325 130 
325 130 
$25 130 
325 130 
325 130 


N.B.O. indicates that 


Revo- 
lutions 
counter 
reading 
on side 

shaft. 


o 8 ee 4's) Shrew 
*), (ah oy er hate an 
Ae ordhoe) Dey, o 
«0 48 "ip eile, Heunatia 
«70, '@ 10:40) s) 6_ is Je 
Pee Ch Oc Cy 6 
6 “6! jalyoy as (ohare 
ate, fo <a h ore neuen 
oe | ey temrew a) Balas 


6 ey 08 ee letnae fe 
3 al a) ot Sa a) ate 


0 1 ef eo) @ a) 0) ane 
© @) sou ro% eh eae 
a fo) Aah ww) so) el Pe Ce 
oe See we. 5s). ame 
© <e: .0) 10:00) teva) Kamo 
a\.6,)6) oe Sia opane 
o..0 wie! ss) mews 
oe © io © fe) orca 
©, eo SR, ots, 10 we 
we 0) ee Ve enone 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 
Date—December 3 and 4, 1908. | Trial Number—13. 


Note: Boys Calorimeter used. 


- | 2 Water Temp|] & nS = 
a 2 _ | Deg. Cent. ons Ro i 3 35 Bg 
Time ai BE: pO ee bg Time i = of 
a nlet 5 ,8| As sa} 8 E 
§ | Sy | inlet Outlet! Be] ad 5o| a atv 
lbs. | lbs 
8.40 p.m 50 | zs mes ee ek eee OO aliens Shi, wee) ou Be Sted hee a ado. meats ae 
iC) ai ** 51 2 by Oe Ae ee eg i ELS ad en Re SO ae ag ae ep Ps Pg 9.15 p.m 
9.55. * 55 | qs 6-84 | 17-43) 1830 | 132-0; 9.40p.m. 50 BOG ee te 
1071534" 55 7 6-78 | 15-138) 1860 | 121-7,10.25 “ 50 OU ee iat 
10.40 ‘ 55 | Ga betad eel Tea Oe rat So Es tthe eke 1GS25 > 48 
tiesto.“ 57 | ws RhsichTS cree ewer aah ea Mee bay rremieer =e gs ee Se a pre as be i or 
11,40 ‘‘ 58 | i G205 | 13a-S0-10¢ 122-0) 11235 '° 20 tide GDA 1 huh Se 
12240 a.m 59 | ds Gee rh or ee Col cD PA hl Si eta ol er yy ed oye ce eles 
12,40." 60 | 6-54 | 13-13) 1840 | 115-0} 12.30a.m.) 50 75 ee ee 
y FA ae 61 4 Os7f63 21-8) £4 110425411210 * 75 250 1.10 a.m 
174027; 62 : EON bes posed cock Ube tea 42 (oe Sea ead eto race le ohh es oa 
ee, 63) i OHsSG..4oeeGol cole t Logs 2skO. |S 5G 300 eae: 
Beal). 63 | 5 ETE A Wire ca dieg ota VEL 8 Re 5 oe ee ch Cee, a one a i 
ehhh < 64 | x (-12-\ 16-68) 1822 | 130-8) 3.00 " 75 SLO  \oeesbe bee 
o240 * 65 4 7-02 | 16-74; 1600 | 128-1 gant a gee TNs CNT 
4.10 “ 65 3 7-20 | 17-66) 1600 | 132-6) 4-00 ‘ to 450 | 4.00 * 
4.40 .* 67 4 Pity SoM a OPAL OO | ak hos GUA SReCE ee ho fick Cine et koe. chon eke cee 
end, * 67 $ {-31. | 16-26) 1600 | 118-2) 15.10 * Pie CGS liegt: a ae. 
5.40 “ 67 3 4-26: |.17-26| 1600.) 126-8 5.35 * 50 TOA MR te nce ae 
Gas0it* 67 3 €-49.) 17°28) 1625.) 126-0) 6-05. “ 25 TUE ayes tiny et 
6,40 *‘ 68 4 7-48 | 16-93) 1640 | 128-0) 6.35 “ 2p EW Ga lat Weg Way et it a 
he 69 3 4-53 | 16-92) 1660: |. 110-3) 7.05 “ 50 O25 4 AObs 
40>" 69 3 €-62. 1 17-10) 1660 |°124-8 (7.35 ‘‘ 25 GoUshS Sa e 
Sah che 69 3 PG leek Or lel Ook Le s8 (at eee 5 8 ON ed SSN Cola ie eee ee 
8.40 “ 70 3 7-78 | 17-69} 1690 | 132-6 8.30 “ iD i Zoe tak Oh Oh es 
GLO eg 70 4 Pano Peter) ker Sind cea UL Lit ae Foe od ante aye P Sebe eed a) dugne eee 
PeOeAl) = 70 $ 8-08 | 18-50} 1705 | 141-0) 9.30 “ 50 CO 1 One 
1G LO 70 > Sean d woe coo 127 +2) 10.40. -* 50 oP AT) ee Tee Ae 5 
T0eS005.- 71 4 7-96 | 18-61) 1745 | 147-3) 10.40 “ 50 GR Dette oes 
Ae Ae 71 3 9-92 | 17-36) 1805 | 134-8} 11.10 “ 50 OO een ac mae tet 
17740 >" 71 5 Sa Laces sle20. (oes hiveo: “ 50 OF Ou eC aR eee | 
12.10 p.m (po 3 rt Wek Ce tah Cech Wei eel Wire wat tet eee day Oe ee ear 
E40 72) 3 8-39 | 17-33) 1590 | 135-0) 12.35 p.m 50 LOE te ao eames; 
(1G eae 72 | zs Bee east Us Ek O05 cies ae od ed ee eee een el age, 
pe ies 72 | Ps S49.) Loot 1 615, (134-8) 11230: * 19 MAO 2 oe ages 
De alin 72 | = ath ahd toy Oe. ER VC heh wha ae BR Meee Rn ORD b ten et eee eae eee geen 
eas TNE 72 | See Las cor Lon oe (ikaw: eeoe. res 1175 2.30 p.m 
ea oa ei 72) pORST Sea at Et Re HS] ra et AS TANG eo coe ea eR Beetle ee oO ae 
Sete, 72 | Pr S=57. | 16-451°1770. | 132-5) 93330- “ 50 1 Ag Ras ea a 
4 Oe: 72 | 8-67 | 17-65| 1750 | 149-8 4.10 “ 50 PZ eo a. 40 LO 
4.40 *“ 72 | 3 8-65:| 15-74! 1820 | 122-6 4.45. “ 50 L320 1° 43455 * 
atlas © 72 | 3 8-71 | 16-46) 1750 | 129-0} 5.30 “ 50 CWA ee A che a 
5.40- “ 72 | i Oran pelte Oc) 17 On led 200i) 6225 © “ 75 1450 | 5.35 “ 
ial | eaten wae tay @4eh 2 O° 900! 20. Uo kS2> | £23 -3he 7.25.2 50 OOO Seles vis... 
6.40. 5 72 | i 8-95 | 16-38) 1820 | 128-5) 8.00 “ 50 1550 | 6.20 “ 
Syst Oe 12 | = Diet) et OER Us ik 24 HAP ree co ah He cha eR sm aes s Shea ae ewok eee 
ees es 72 | Se Uae ernie Rot oO Se cdeaee (cc: halt) Rea ook vy cof ek be hs 
S10 “ 73 | ee F Osaeet Laie Bend = Glee A cata oh desc sth hedepale os pO 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—December 3 and 4, 1908. Trial Number—13. 
PRESSURE. SucTION. STEAM 
TEMPERATURES. Ins. of Water. Ins. of Water. PRESSURE. 
°F. fe es Ce Ne ee Eee 
Meter. Exhauster. Ibs. per sq. in. 
Time. a AG = 
oo = 
& os gn as 

Bx ak S ge + te os us eo 3% as ‘ 7 
Seige e|2e| 5 | S| S| = | asles S| z 
BO OAL eel aalO is o SET ne dogs « Welyiaey) ~ os} ) 

8.40 p.m 580°} 55.4. 47 57 4-5 5s 4-7 Var oir: ts fee Rca / Tare eh E 
Ord Oe" 540-1, 56.) 51 133 4-5 So 4.7 7-1 6-6 | 2-0} 62 60 
OV4A0~ + 540 | 58 | 58 142 4-5 irs) 4-7 8-0 7-3 | 2-0) 59 56 

TO. 1005" 520 | 60 | 60 140 4-5 3°3 4-7 8-0 1°D4 2°60) amo de 
10.40 ‘ 500 | 60 | 60 LS7 4-5 3:3 4-7 7-3 6:9; 1-2) 66 63 
TiVO. 500 | 61 | 62 136.4 AS54862 Sa ee a 6-51 1-2) 56 53 
14 40" 7 64904 8622 G5 136 4-6 oo 4-9 Len 6-5 11-4 58 54 
12.10 a.m.| 500 | 62 | 64 136 4-6 373 4-9 (22 6-6 | 1-6) 60 56 
12:40 °° 500 | 64 | 65 128 4-6 3°3 4-9 6-9 6-1s):1-0) 17s 70 
Led Oe 500 | 65 | 66 128 5-5 3°6 Def, C2 Ge 2b Ot eZ 69 
AAO) oo 500 | 66 | 67 130 5:0 3°4 Die 2 6-3 5:9 | 0-7} 63 60 
2210.>" 500 | 66 | 67 131 5-0 3°4 oe 6-8 6-0 | 0-7 63 60 
20400" 500 | 67 | 68 129 5-0 3-4 SIGs 7-2 6-64 1-i) 71 68 
BELO eS 480 | 68 | 68 129 | 424) fork A.Gal $6204 Poco O-Set70 67 
3.40: ~ 480 | 68 | 68 130 4-5 3-2 4-7 6-8 6-2:-r- th G7 64 
A103 620 | 68 | 69 130 4-5 3-2 4.7 6-6 5-8 | 0-7} 63 60 
4. AQ) © 600 | 69 | 69 130 4-5 3-2 4.7 5-8 5-0/1 0-6 65 62 
5.10. ™ <4 600.1,69--69 128°) *4°5).) 13924 7 te Geb aro ee OOO 62 
5.40 “ - 21 6600 )26951 69 129 4-5 3-2 4.7 6-2 5-61 0-7) 56 ae 
62107 % «sf “60047051 70 129 4-5 3:2 4-7 6-6 5-8 | 0-7) 44 Al 
6240-°" 4) © 6004-704 - 70 129 4-5 3-2 4.7 6-4 5-6 | G6) 45 42 
flO VE 600 a7 ON a0 128 4-5 ofe 4-7 6-6 5-6 | 0-6 61 58 
TeAQ hes em GOO0 1 OO 12 4-5 3-2 4-7 6-3 5-410C-6 58 an 
S1G Oe 2600 Fase i iso 4-6 5:2 4-7 6-6 6-0 | 0-6) 67 64 
5.4072 600 703770 Tat 4-6 57 4-7 6-5 5-7 | 0-6) 67 64 
9.10 “ .| 5901] 70} 70 136 4-5 3-2 4.7 5-9 Os Oo Osi oZ 49 
BeAr O30 sey Lenk 184°. 4-5 | 13s 04a 7" 6206.03) 0. Giro is 
LOSIO SS) es) S630 eet ke 136 4-5 3-2 4-7 6-7 6-01 0-5) 74 69 
LO RAQe Set SGTOM (Za 140 4-5 53.094 4-7 a0 4-8 | 0-5) 74 ce 
LL GLO Ss Al 590 ef aati 142 4-5 Sone 4-7 5°8 5-110-5| 70 68 
Dea eo NA OOS ect his 143 4-5 3:2 4-8 6-1 5d.) 0.0 E73 70 
12.10 p.m.| 600 |'73 | 73 142.1 ¢425o 1352) 4 7 Oe Sele hos ose Or ommOo 66 
WO a S600 oF 14 144 4-6 3°3 4-8 6-5 5-5 | 0-6 71 68 
Petts Mev 7 2090 lela as 143 4-7 32 4-9 6-9 5-4] 0-9 71 68 
F402 4.2600 e736 74 148 | 4-6} 3-2] 4-9! 6-6] 5-6] 0-9 72 69 
2ElO i Cre OOO a aeinun Lb? 4-6 Boe 4-9 6-5 5-7 | 0-9) 49 47 
elt) 28S 1 G00 Paha nine 1445 (4°67) «S22 TAPS tO Dae toe eRe Ee 2 69 
BLO. at eh RO PO toe 148 4-4 3-2 4-6 6-4 57) Ae 0 67 
Ba Se A BOO otras aled iL 143°) 4°59) ‘Be2 ae 7a Oe eh 0 fel) Le eco 68 
AO 60027241 72 147 4-4 3-1 4-6 6-3 52 Gls ie. 68 
ALAOQ EY ft) -60C 4 76 tie 146 4-4 3-1 4-7 7-1 6737) ksh *67 65 
BOLO st e600 ea we ce, 143 4-5 3°2 4-7 7-4 6-4] 1-6 65 63 
Bape Sb YHOO tora more 144 4-3 3:2 4-5 7:3 6-6 | 1-6 68 66 
Bal aes to oD SO eyo ale 144 4-4 3e2 4-6 7:3 6-6 | 1-6) 69 66 
CoA ee DSO ea rd 147 4-2 3-0 4-5 7-4 6-7 | 1-9} 66 63 
Bey eke (GOO Teka we re 149 4-4 3:2 4-6 7-4 Lobe) oe OLE 70 
A GOGO sh gad dio 147 4-] 3-0 4-3 7-1 6-3 | 1-0) 71 67 
SEL we fie O20) Piel Gale 143 4-3 3°3 4-6 8-0 ie Ue Bop Pe 69 
8 Ae3 322 1 4ehale 7a Oot et ieee 69 


ee GOO VeiAn fone Lae 
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PRODUCER TRIAL No. 13. 


Dee DEE, 3-4, 1909. Producer No. 4, at McGill University. 

Time of lighting up—4.00 p.m. Trial commenced 8.40 p.m. December 3; ended 
8.40 p.m. December 4. 

Duration of trial—24 hours. Kind of fuel—No. 44 coal. 

Observers and staff during trial—Cameron, Killam, Gardner. 

Computers—Blizard, Cameron, Killam. 

Chemists—Campbell, Nicolls, Stansfield. 


SUMMARY OF OBSERVATIONS. 


FUEL. 
1, Total coal charged GUT OG itt rarae en es aR cate Or aan! ous lbs. 1550 
Pam Gistiire ill Coal aa, COAreed neo ae secs Be a taeveus hampatieagn cies, iia no per cent. 7:8 
3. Calorific value of coal as ; charged, OS Ue hla 8.5 as dea ae a ae ea B.T.U. 10800 
4. ero TET yy COR ICL WO Mie tyeee a Wines nya ee os ar a, 8a, os Bere i710 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 
47-6; volatile matter, 35-2; ash, 9-4; moisture, 7-8......... per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 
Sie BV Ola ilemmaiver. o© Lier ie. yet ae eb sess sw denipons Total cB cent. 40-6 
7. Average depth of fuel bed (measured from centre of gas outlet). . ins, 47-8 
GAS. 
8. Total gas produced during trial (from meter readings)........... cub. ft. 74603 
9. Average temperature of PAN IEA VING DIOCUCEDy celoae ee cis sphsce e's bess °F, 572 
10. SEQ ASUS] Tes Ps, SORT ANG Pilg he dl cen er ae no OF 69 
11. Average temperature of air in producer house.................. A 69 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 
VON OMS OTB We <a Sie ee iL EA At te ie ed OER Bil Ups so 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 
(ons Oty au O0o ait le- (pLDAADePiSC all )co Wace sae eha ev ps et kh « B.T.U. 134-0 
13. Average lower calorific value of gas per cub. ft. from analysis (gas 
dry SOO Paes PaaS CE BU coll.) ain ce tiee tera ooc sos twa B.T.U. 122-4 
Ramee VCTASC-DAlGINCLTiC PLOSSUTE) . icc. oe wpe cious tis de ees ear eyue nplee Ibs.sqin. 14-54 
15. EE SUICLIO NPA DIOGUCEL ye tect a, ca shedeassrsal die Zoe pein sess) huang = ins. of water 1-0 
16. POMESLICHION AUER AUISLCE, a5 ox ans. ee bac t nais Sein d ak nee ins. of water 6-8 
Li: Smee DUCSHUTC. OF Pas. AL INCLETS rhe ct len ei ack 0) Seca a a ot ins. of water 3°8 
STEAM, WATER, ETc. 
ive otal steam used in prodtcer during trial’... 0.2). 2. ee ee es Ibs. 1725 
19. ‘¢ water used in scrubber and gas washer.................... Ibs. 24130 
20. ‘ tar extracted in scrubber and gas washer.................. lbs. 
2k Average power required LOOTING ERUIAUSUEL Sete Sus Secale ae te seats HOP 2-5 
22. PAStWaSHele. oo i cme Boe ks H.P 1-0 
ENGINE. 
23 = Lotal revolutions during trial (from counter)... 0.02... ek es 310600 
Za WCIAGG OXplOosionis, DCF IDIDULG eet ce da was nine Mode de 44 te 103-3 
Uma awerage Giectiveload OD DEAKGs. ocak cece nso ee yee sees Peake Ibs. 193-0 
pee turective TAdIuSs Ot DFAKe; WHCEl «fhe di on soe cheese Ooo eeu ft. 3-836 
27. Average mean effective pressure from indicator diagrams......... lbs. sq. in. 70-08 
28. Notes. 
Fire poked at: 9.15, 10.25 p.m.; 1.10, 4.00, 7.05, 8.35, 9.35 a.m.; 2.30, 4.10, 4.45, 5.30, 6.20, 7.50 p.m. 
Behaviour of coal: Very good for producer work, showed slight signs of becoming sticky. 
Average time between poking: 1 hour, 51 minutes. 
Clinker: No record of trouble from clinker. 
Tar: Free from. 
State of engine valves at end of trial: Needed cleaning. 
Valves last cleaned: Dec. 2, 1908. 
29. ANALYSIS OF Dry COAL. 30. ANALYSIS OF GAS BY VOLUME. 
Hyarogell saan 4-9% Carbon dioxide es se. 2 10-90% 
Carbon on eat 66-5% Cxvoon eer te eee ts 0-42% 
Witrogens iy... eee 1-7% Carbon monoxide .. 18-45% 
OXYGEN epee Loa PEVATG GEN I. eek 14-74% 
Subba so eee ey 0-8% Methane sse9s-557 0. 08 3:87% 
Total carbon contained Ethylene cs hese 0-10% 


by dry coal charged 951-0 lbs. INitYO@ENS Ve wee re ye 56-52% 
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REMARKS. 


quality. 


SUMMARY OF RESULTS. 


ToTAL QUANTITIES. 


Dry coal charged during trial..............-..-- TES CAT ae ea lbs. 
Combustible charged: during triale26..4¢) 22s ene os meg 22 
Average B.H.P. of engine during trial..................+++++-- 1s on 
«indicated BP oleneme Curing tial hee near H.P. 
‘« H.P. taken by exhauster and gas washer...............- Tate 
‘¢ B.H.P. while gas consumption of engine was taken....... th ey bbe 
‘corresponding to total gas produced ............ bakin’ 
ce ce ce (3 ce 6é and avallable 
for outside use, allowing for power used ............-....... Hire 
HourLY QUANTITIES. 
Coal charged per hour......... SRE Oy Cia th ce tetas Wenn sos were aoe Ibs. 
Dry coal charged pet Houtyey sie. aie 3 ce eine ee i ae nee at Ibs. 
Combustible charged per hour, <2 3% socks sta ne eee ee Ibs. 
Coal charged per sq. ft. of fuel bed per hour................-...- Ibs. 
Dry coal charged per sq. ft. of fuel bed per hour................. lbs. 
Combustible charged per sq. ft. of fuel bed per hour.............. lbs. 
Coal (as charged) per hour equivalent to power used for auxiliaries lbs. 
Coal (as charged) per hour equivalent to steam used in producer. . Ibs. 
Gas (by meter) supplied by producer per hour................-- cub. ft. 
Gas (dry at 60° and 14-7 Ibs. persq. in.) supplied by producer per 
Wout Se eS ae a its lane ile ge ged ee a cub. [t. 
Gas (by meter) supplied to engine per hour while gas consumption 
Was taken’. fecal ove site. ae ete ay Siete Medea tet sinter ea Ea cr te cub. ft. 
Gas (dry at 60° and 14-7 Ibs. per sq. in.) supplied to engine per 
hour while gas consumption was taken.........-....+.+-++5 cub. ft. 
Calorific value of coal charged per hour...............-..+00055 Bole 
¥ gas produced per hour (lower value).........-. BY. 
Steam-used.in prodticen per hour. hc. 5 2 eee races ae ibs. 
Economic RESULTS. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 
Chareed srr ae Gear is dae eae rie ease ae tc ant ree cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced dry coal charged cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of com- 


bustible:charsedeaie Gen ee ge a erat oe aie nee cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) used per J.H.P. per hr.... cub. ft. 
aes e sa i a iene oe a Ry Sher hy J poacubatt: 
Steam used in producer per lb. coal charged.................... Ibs. 
Water used in scrubber and gas washer per lb. coal charged...... Ibs. 


Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 


duced v6 ats oe eee pe ce ree lbs. 


Efficiency of process of gas production and cleaning, based on coal 


Chateed oOo 05 2.9 saan «ae ae eee etree Oat carter nee per cent. 
Efficiency of producer plant allowing for power used for auxiliaries per cent. 


Efficiency of producer plant allowing for power used for auxiliaries 


~ “and Tor steam uged If producer: <ie seas eect aha ar ace a per cent. 
Thermal efficiency of engine, based on B.H.P................... per cent. 
Over all efficiency of producer and engine plant.................-. per cent. 
Calorifie value of gas supplied to engine per B.H.P. per hour...... byl 84 


Coalas Dry 
charged. coal. 
Pounds per hour charged into producer per B.H.P. 
developed: DY, engine snes vials. 56 Poa. cca Nee 2-13 1-97 
Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
AUUIATIOS ie Weise S omegerhes ded cela alc oh attee: Gee aie Sage en tee 2-40 2-22 
Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer.... 2-81 2-59 


coal charged into producer per B.H.P. per br... B.T.U. 


This fuel required very little attention in the producer, and the gas was of uniform 
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TRIAL OF No. 4 PRODUCER WITH COALS Nos. 2040, 42, 43, 44, 46 
OBSERVATIONS OF GENERAL CONDITIONS. 
Date—December 15, 1908. FIRST DAY’S RUN. Trial Number—16, 


General Notes. 
This trial was run on Dec. 15, 16, and 17, during the day only, the producer being banked at night. 


Barometer, eer ep OLY, we PUT goes ta rctee tebe tenets hc! esas oh eels Safe ty > an Me inches. 
ES eT8 RR 5 arcs NORER BCE CRE GR EEO at ne CCST coed ee Redo eee rei : ie 
F MONULOLUL AS: SLUT) <. anieba chin CAE Ne ne es et ete b cdi oie: ka: 29°69 =‘ 
Ca NN ROT RA MT RO ee Se pe es 45,554 imperial gallons. 
i is CDE La HeRE an Ashe Ne Al rcl aOR cs aetehan hey Oo ORR ERAT Le RR EE nee en 46 x rh 
Ii erence mins ORMOULS ers Taye ee ea ecte eee Mak tase 
PEO NCET ase, 2) vet eM as one Fee OES ee ee es 1,057 Ibs. 
Average level of coal surface below top plate of producer...................... 24° 9 inches. 
TIME. 
4.30 a.m., Dec. 15 Fire lighted, charged 10 Ibs. shavings, 30 Ibs. of wood, 130 lbs. of 
coke. 
6200 =" («Charged 242 Ibs. of coal No. 2040. 
7.45 (73 (74 « 6c 116 66 (73 6c 
7.45 ce 6c “ (79 “cc F 6c (7 sé 
(67 Coad “  “  Down-draft with fan exhausting to the atmosphere. 
SeiGess“ “~~ Down-draft with blower. 
Sabb in“ ‘“ “Charged 75 Ibs of coal No. 40 A. 
Saar“ “ “Started engine. 
Sieela «6! ‘«  « ~ Started trial. 
Ca Ge «Coal 42 being used. 
Gi as «Trial finished for the day, 


Fire banked with 100 lbs. of coal. 
Neither the gas washer nor the sawdust scrubber was used. 
85 Ibs. of dry refuse removed from the producer during day. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Date—December 15, 1908. Trial Number—16 (1st day). 


Note: R. and B. apparatus used. 


III 


Carbon ; Inflam- 
Carbon Ethy- Meth- | Hydro- | Nitro- 
: - +4 | Oxygen mon- mable 
Time Dioxide lene RE ane gen gen oa 


per cent. | per cent.) per cent.| per cent.) per cent.| per cent.) per cent.| per cent. 


OBSERVATIONS OF GAS METER AND B.H.P. 


Date—December 15, 1908. Trial Number—16 (1st day). 


Notes: B.O. indicates that there is a surplus supply of gas blowing off into atmosphere. N.B.O.indicates 


that all the gas is passing to gas engine. 


Main | Loads on Net ioe 
gas Cubic tight and load i ay ‘ 
Time. meter feet Remarks. slack sides on ane 
readings. in of brake. brake. | (7 aeag 
——_—_—_———| interval. | ea tia 
cub, ft. lbs. Ibs. Ths. ier 
8.30 a.m 118493074] a.G ee. hid ee eee 5 25) toe 192 26666 
OF OU cen. 1186480 1550 B.O. oLO0 133 192:). Doe 
OF 307 © 1188070 1590 N.B.O. 325 138 192 «teat eee 
RO UOe we: 1189690 1620 a! 325 1383 192° 4 VAC 
LO col ae 1191265 1575 “ Sed) 1335 192) ok. Sc 
PAeO) ton 1192820 1555 rf 320 133 192 1 
23060: 1194340 1520 ss acD 130 192 °° t .Aie 
12.00 noon 1195860 1520 a 325 loo 192° 7°). ae 
12,30 p.m. 1197360 1500 J oul 133 192. lhe 
1200 te." ean 1198950 1590 es 325 ao 192 > =... 
130) Si 200600 1650 4 325 135 190 59721 
Oy 1201990 1390 = Sco 135 1907 “lacs eee 
2230" 8 1203740 1750 ie 325 130 190 93). 
SOO 1205315 DTD ‘ 325 135 190. 9 eae ee 
eau aoe” 1206880 1565 rs 325 135 190 ise 
Ait} vee 1208420 1540 oS aps, 135 190 |....25 
eo i 1209940 1520 ef ove 135 190... 1a 
5.00 “ 1211460 1520 os oo 135 190°) oh eee 
!sfus} U Maan 1212995 1535 7 325 135 190. eee. 
6200.2" 1214535 1540 xf 325 135 190% ih ee 
a Ouras 1216670 1535 LU 135 190 92625 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 


Date—December 15, 1908. Trial Number—16 (1st day). 


Note: Boys Calorimeter used. 


= REE Wr | 
2 Water Temp.| 4 See ra 
5 2 _ | Deg. Cent. [S's A,2 carga re Nun 
Time Poa aia ts |S B HID Times ™ Bo a x = 
m° | OCS 22 3 cy | a3 me) 8d 
a : © 5 
S| Be | let foouer/3 88] ES Sé|2 1 a3 
| | Lacey held Let 
eee OOM ony Ok me O20) Lov oy | od 20°Ul yi oc teed Ashe Ce Tee. cd ca es 
Daye ip OF zz | 6-15 | 17-40) 1685 | 128-7] 9.l5am]} 25 BO ih. eet ae 
Gas0.g> ...1 57 qt 5-75) 16°90) 1675 | 12726; 9:40 “ 25 DO War Ge aes 
1O200"— "9... | 58 a7 1/0205 | 16°68) 1700°! 12620) 10.10 25 PO’ he ee 
102s ge st 59 7 6-14 | 17-30) 1685 | 127-7) 10.30 “ 25 LOO jie oe he 
$1500 “| 59 az | 6-18 | 17-34) 1680 | 127-2)10.45 “ 25 125 el OA 
DSU ie, oe | OF 7 7-58 | 18-67} 1685 | 1238-4/11.05 “ 75 BOOM Snail. ae 
12noon_ _...| 59 zz | 8-20 | 18-43) 1690 | 123-1111.45 “ 50 ZOU eee aias its 
12.30 p.m. .| 59 zz | 8-70 | 19-66) 1695 | 126-2/12.35p.m] 50 OO the ee a 
TOO 2.) 61 Teeth S212 \.18-90) 1690... 2877) 21815 - 50 SOO a Foe cle! 
Les 7! 61 qz | 8-37 | 19-16 1700 | 124-6 1.45 “ 50 400 1.40p.m 
2.00 ‘ 61 Te OTAOT eS Gale PAL Oe RI DO Thee RS.) SER a et 20004 
2880" 62 yz | 8-59 | 19-59) 1700 | 127-1) 2.30 ‘ 50 ca 0 eereeaies & ak 
Sait Seige 62 Fee SAMO OAL GOO) 1224115 Ue ate eeeh ides one tt, HES 
3.30 “ OO ae 8 al7 tp 182801 785°) 122-0) 3715). 50 OUOMS tian aes 
4.00 “ 60 3 8:53 | 18-32) 1615 | 125-2) 4.00 “ 50 S50 eS; DON 
4.30 “ 60 : 8-54 | 17-60) 1665 | 119-5) 4.15 “ 15 BGS shai. eth es 
5.00 =" 61 77 1.93 ¢2')| 18°46 1920.1 127-0] 4235. * 35 G00 a AN aR ES. 
5.30. 61 a 8-87.| 18-39) 1625 | 122-5) 5.35 * 75 oF BS tel Maps oa 8 8 ot 
60074" 61 3 9-14 | 18-97) 1600 | 124-7) 6-15 “ 00 FORT Mees 


g3—12 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—December 15, 1908. Trial Number—16 (ist day). 
| PRESSURE. Suction. | STEAM 
| TEMPERATURES. | Ins; of Water. Ins. of Water. PRESSURE. 

Ve 1 coatvn Wha wet iyiel ESIC RUST etc Oe Ree gee ere 
| Meter. | Exhauster. lbs. per sq. in. 
; { aay 
Time. | 3 x | z | 
Bi | Us a @ 

Ss esas . OK $ e ‘ One : 
ee 38 d| a= | 2 es ie eae ok, Fae ons) ee 
Selasle|@2| e142) 3 | & | gees a le 
MOA al wea re a fo) thes Seen es } 

| 
8.30a.m.| 580 | 59 | 60 170 5-3 a, 5 Ba Sal. wt. ed, 
2 Wb ea 570 | 60 | 61 126 4-3 3-1 4-5 oe a a ees “4 
O30 ne. 600 | 60 | 58 141 5°3 3-4 Dd Aust Pet. & cages -6 

10-00: 600 | 61 | 57 125 5 2 ano 5-4 RIS AL ik col on -6 

10; 30-5 600 | 62 | 62 120 53 oe 5-5 CE ly ae ers -7 

OO: 590 | 63 | 62 124 D2 3-3 5-4 7 ST ik WOE ge Deo Se ‘0 

dAno0, © 580 | 62 | 61 124 5-4 3-3 5-6 CE i, BAC fs “9 

12.00 noon| 560 | 63 | 60 125 5-3 3°3 &:5 ra a eh eee Ke 0 eo > 

12.30 p.m.| 560 | 64 | 64} 124| 4-7) 3.2) 4-9 re ag eee QO) 3 s 

100335; 570 | 64 | 63 123 D2 ete) 5-4 ay: ee “4 eS ¢ 
L.BOwy 57 65 | 64 128 iy". ne 5-4 Pyrat Macc see -6 = = 
2 0059: 550 | 65 | 60 128 4-3 3-1 4-5 Biel. shes cab “Alot - 
2°30" 580 | 64 | 62 129 5-5 3°95 Due eo eens oe “th. 0 ° 
3.00..." 560 | 65 | 62 128 5-0 oN 5-2 Renee Ro. 6 Zi 
B9S0 1.) 560 | 64 | 53 125 5-0 3°3 5-2 ys Oy Wer ee ‘8 
4rOG i" 560 | 64 | 59 125 4-8 3-2 5-0 Geille bir aee -0 
30 ae 560 | 64 | 59 126 4-9 3-2 5-1 De edlen ca,aphs “9 
5.00 560 | 64 | 63 128 4-9 3°2 aed BAY aati ek iat -0 
5.30 ‘ 560 | 65 | 62 Va 4-9 aoe Hed. cl Bema “1 
C200. <2 560 | 65 | 61 128 4-9 ore 5-1 Gep wets ee -3 
G30 560 | 65 | 62 128 4-9 321 5-1 Tsoi fl Obs mete as “4 


OBSERVATIONS OF GENERAL CONDITIONS. 
Date—December 16, 1908. SECOND DAY’S RUN. Trial Number—16—Continued. 


General Notes. 


B: arometer at DeLINTMING OMUAV SUN weer ae neice ey toeerene ctaic Sree eee jo ot 29° 90 inches. 
GH ovelb toys GER Rueben crs etc Gash eROeRM cna aiowe CRBS hol ot TCI aE er neen nea ete 29°95 


Ww. ater meter at 8.45 a.m 


PBI Sit tara d Oe Tale Ge Bs Ge RTE Oh Oe et nes RR a a 47,562 imperial gallons. 
SoD. 4 one. 1 


TN SOME EL RE ME rR Ma Noel earns Raced. Codie SSE OMe 47,319 
WDM RETeTICe = IMs OG NOUTS M4 .o ote ee eee a Rd TE 757 al ot 


At the beginning of the trial the fire was poked and shaken and 150 Ibs. of coal was charged. 


8.30 am., Trial started. 

12.00 p.m., Coal No. 43 used. 
2.30 Engine stopped due to a hot bearing. 
Sea Engine restarted. 


Gra0s .,“* Stopped the engine for the night and banked the producer with 100 Ibs. coal. 


330 Ibs. of dry refuse was removed from the producer during the day. 
r) 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Date—December 16, 1908. Trial Number—16 (2nd day). 


Note: R. and B. apparatus used. 


[oo eee 1 en 
Hydro- | Nitro- | =fam- 


Carbon 
Carbon ie Ethy- ts Meth- 
Time Dioxide | Oxygen | “Iene Bure . anc gen gen pate 
per cent. | er cent. per cent.| per cent. per cent.| per cent.| per cent.| per cent. 
OrOO GE oct ioe 0-3 0-1 | 11-7 5-0 15-0 | 54-6 31-8 
1G.00) 2 cn 10 0-2 0-2 14-3 3:7 17-4 52-2 35-6 
1.50 p.m.....| 10:3 0-4 OLD 0) at5>9 8:2° 116-6). 53-4 oes 
BUONO Terkel ek 0-2 0-1 15-0 37k 15-3 | 56-2 33°95 
| 
OBSERVATIONS OF GAS METER AND B.H.P. 
Date—December 16, 1908. Trial Number—16 (2nd day). 


Notes: B.O. indicates that there is a surplus supply of gas blowing off into atmosphere. N.B.O. indicates 
that all the gas is passing to gas engine. 


— 
ee 


Bacco 
| | 


Main | 


Revo- 
Loads on Net . 
gas Cubic tight and load. | Ue 
Time. meter feet Remarks. slack sides on coun ce 
readings. in of brake. brake. | TS ide 
—_—_—_—_———| interval. Men WTR RE ES or es: eS 
cub. ft. | Ibe nen melas, lbs. aren 
Ses ams) VLE (OGD aii eee N.B.O. 325 122 20351). See 
Oy s || ee bo LSeee 1762 2 325 122 203 95515 
Qa0e Soo es PE220610 1483 Hy 325 122 203%) “cst 
LORUOD oan Geo ee Loo 1545 < 325 122 203°). “i eee 
TORSO LS Oh el 2 Zeau0 1545 ie 325 122 203) <i 2 eee 
inOO04 4 ol ae cepuSU 1590 % 32D 122 903—* 1238 ae 
Pie SO we. erat aLe2O5oU 1580 as 325 [22 203 1 il oe 
12.00noon ..| 1228160 1600 ~ S20 [2 203. 0) |e ea 
12230° “p.m. i 1229700 1660 dy B25 122 203)" | eee 
fe OO ie ae 21231260 1560 “ 325 123 203° Gin 
foo meh 2oeeoU 1600 = 325 122 503. | eee ee 
De. "cet 7 F284490 16390 M4 O20 122 203). \i eee 
Det) eo marron 2oOUOU 1570 si 325 122 203 31640 
La ee ee bear r Ol 1690 “ 325 122 203 31900 
Seo ea. Ae) el eovece 1570) “f 325 We: 203> - eee 
ArO0’ << ".,.2|) 1240900 1580 cH pas) bag 203. see 
ASO Se Di LOAD Rh 1485 325 122 203 © > Al soo as eee 
5.00 * ..) 1244100 1715 re 325 y 903) i ae 
oaks ey betotZo 1325 is 325 Lz 203 2 ae eae 
GA00 to Ge pe 1247166 1740 ef 325 122 903° Vee 
6.30“. =.) 1248900 1735 | Engine stiopped at {6.23 p.m. 53080 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 


Date—December 16, 1908. Trial Number—16 (2nd day). 


Note: Boys Calorimeter ued. 


: a Cit 
5 | 2 Water Temp, & HS | | 3 

UN gos Deg. Cent. |5‘s vod | ey | J 5 ewe 

Time ade 24 jin ae eee a = oe Time | C 2 — of 

Sus S : 50.8] & S | 3 BS 

ots Seige (Cueto peas Sieiieu= atv 

| | | 
lbs. | Ibs 

Soul aan.:.| 65") qs (10-14 | 22:00) 1765 | 142-3) §.30a.m.!......|......|.......... 
9.00 “ | 64] a | 6-08 | 17-30 1740 | 132-51 8.40 “ | &0 BOs. oe 
ORS0m eas! 6440 55 15-60 | 17-121 1735. 1-136-019.15 “ 50 100) | ee 
Same 048 Pete ie enG 1216-09 1700) 137 °7|.0 fet, . hee aed, eke. 
10230 he 6471 8, 15-86 | 14-58] 1620 | 134.92) 15s 50 1504 Sie ee 
TRO Geer 63 | bes 15°95 | 14-22-1670} 131°3110/30" * SORE OO sit ee ee 
11.30 “ ..163! 4 | 6-09! 16-27] 1660! 134-010.50 “ 50 D507 Cit eee 
12noon ....| 63 | 4 | 6-16 | 15-68] 1770 |'133-5111.20 “ 50) B00 as. 
12.30p.m..| 63] wy | 6-08 | 14-74] 1650 | 135-8112.00p.m.| 50 | 350]|.......... 
100°" ..1 63 +. |. 6-07 | 13-50) 1815 | 198:.3119.95 « SOR NA00. rae ene 
1.30 “ 64/ 3 | 6-65 | 13-72] 1950 | 131-01 1.10 “ TBP TNA 7 5 ee 
2.00 « 63 | 3 | 6-60] 13-86 1960 | 135-21 1.50 “ BOP SMB D5 lite Ree eS 
Peli 1 62} +4 | 5-90] 12-16 1840 | 137-0] 2.30 “« 50 BD pectt ene e 
3.00 « 62! 2 | 5-47 | 12-15! 1660 | 132-01 3.00 “ 25 GOD eet 
3.30 “ 62! +4 | 6-06] 13-06] 1605 | 133-61 3.10 “ 50 BHO A ee a 
4.00 “« 60} 4 | 5-42] 11-34] 1910 | 134-31 3.05 « SOP SANTOOIN. Ae 
4.30 “ ..|60{ 2 | 6-00] 12-20] 1600 | 118-01 4.25 “ 25 ropa [POs Si ate 
5.00 “ 61} 4% | 5-78 | 18-06 1695 | 146-71 4.40 “ | 100 | 825|.......°2° 
5.80 “ 61} 24 | 5-51] 11-36 2120 | 138-71 5.30 “ 25 ae ShOU ek ee ae 
6.00 « 61| 4 | 5-84] 10-54] 1845 | 137-51 5.45“ BOd O00 i BGR 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—December 16, 1908. 


Trial Number—16 (2nd day). 


Fa Ee nr ee ee ee 
| | 


SUCTION. STEAM 
Ins. of Water. Ins. of Water. PRESSURE. 


| PRESSURE. 
TEMPERATURES. 
i ie | 


| Meter. | Exhauster. Ibs. per sq. in. 
Time. | at | Be 
ae sé Z 
| & Us arth e 
ae 3 : ; 
Seieg eae = eee ee 33) 3 | 3 
os eS| Bu leere tome = = = ga (os & 5 
AS OS! oy ee bee) te © Gi Ror ain ere S) 
8.30a.m.| 420 | 65 | 65 94 5:4 oo 5:6 Seca ah em iaeoe Ledh. ee 
POU = 480 | 65 | 60 12h 4.7 3:3 4-9 pCO EN le eee O28)... . eee 
Sees i each 500 | 65 | 62 110 4-7 3:2 4-9 7 SORT ie Bias Se 0-0 c,h 
LO.U0e'E: 520 | 65 | 62 122 4.7 3°2 4-9 rae a eae a \ 0 iV. (c ee 
1033000" 540 | 64 | 62 122 4-8 3-2 5-0 PSG en, ie, Serie O27. i. a 
dg 200 2 540 | 65 | 62 122 4:8 3:2 5:0 TOT a OR ano O97). 4.0 
ious ox 560 | 65 | 62 120 Biv 3°3 5-2 AS Gia ees QO2G).t . cake ee 
12.00 noon| 560 | 65 | 62 120 | -5-0 3°93 be 2 BAT: Grncneen Oe). 6.3. hee 
12.30 p.mj| 560 | 66 | 63 120 4-7 3-2 4-9 2 een Ae Os. 4 Ue ee 
LEO ais 560 | 66 | 64 421 5-0 3:3 5-2 Asay Th oe 0256 24 oo ea 
PT eo 560 | 66 | 64 123 5-2 3°93 5:4 EC ig Ie a bee O<Gi: i). heen 
sri ae as 560 | 66 | 60 123 5-3 3°38 5°95 oS FAS Wigan Spe O«5. b .. 2 See 
easthan: 560 | 65 | 60 i19 5-0 373 5:2 ee Mee agen e 0<3). f.... eh ae 
o.00 5 5601 G2 SD 3a ees 5-0 3-1 5:2 Bole. eat cee. O28). 2 25.4) See 
Ae OY ee 580 | 62 | 58 117 5-2 3c 4 5-4 Os 2o4 8: Os Oho: Osta) eee 
PA) cans 580 | 62 | 58 128 Dd 3:3 5-5 CCV ened 4 Oa. 25.0 
Wiest aac 540 | 61 | 60 194 4-4 3-1] 4-6 AEA oe O35). 2... See 
Bx t))-37 610 | 61 | 58 fad 5-4 3-4 5-6 GeO Ris. sek pees 
Bat) nae 560 | 61 | 61 124 4-6 3-0 4-8 Fyocelg Seto Pelli. peaieeeeee 
6.00 * 610 | 61 | 62 128 5-4 3°3 5-6 FS oh rae aioe pt < Oc 
Onatlane 600 | 61 | 61 129 5:4 3:8 5-6 Diecyntac ene 3 LO). 02 2 
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OBSERVATIONS OF GENERAL CONDITIONS. 
Date—December 17, 1908. THIRD DAY’S RUN _ Trial Number—16—Continued 


General Notes. 


POE COLEEC AGI Oe ein = fa pers oars Ce Teer ie eee es afd OE ee DSTO Oba Bis per sk Seam weheaalg 30° 02 inches. 
NST? THA Se SUL OM Om celuenh dp 0 Ole p.0 OwktereROke oo Oar NCE NOR NE NCR EREACEIS CHIE nt oceans oR ery rir meen aC 58,000 imperial gallons. 
hy med SUP lin. eerste cise wee Merah See yrs Crean: 5 tiry, coucteke o's Sigel Sage oc NS 58,082 ‘3 gs 
Djpterence, mnvOue OUl sa. nance adn saa obese om 82 al . 


200 lbs. of coal No. 46 were used for starting. 
At starting the fire was poked, shaken down, and some refuse removed. 


8.55 am. Trial for the day started. 
4.55 p.m. Finish of complete trial. 


After the completion of the trial 830 lbs. of dry refuse was removed from the producer. 
During the day’s run 260 lbs. of dry refuse was removed. 
Trouble with explosion counter throughout trial. 
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OBSERVATIONS OF GAS METER AND B. H. P. 


Date—December 17, 1908. Trial Number—16 (8rd day.) 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. indicates 


that all the gas is passing to the gas engine. 


} 
| 
| Main | Loads on | Net nae ae 
gas Cubic tight and | load - er 
Time. meter feet Remarks. slack sides on me ez 
readings. | in of brake. | brake bee tae 
| interval. a ASE ae eel | Sey fe . 
eines ibe Ibs see he eens 
8.55 a.m 19514650) eae ee fare. 325 128 197 53559 
Oa hogne! 1253900 T53o N:B.O 325 128 197 eae 
O enohees 1254495 1495 Se 325 128 LOZ. ola ee 
Oe 1256170 1675 He 325 128 197, J eee 
10. 55 << 1257588 1415 ct a2o 128 197: 1.4343. 
Pinon o: 1259045 1460 i, | 325 128 1G. Oo ae 
1 Oe 1260490 1345 ‘A 325 128 1006 | eee 
12.29 p.m 1262030 1640 . B20 128 LOTS le, dee 
TRO er 1263510 1480 " BLO 135 L002 ae 
diez ty tt 1265055 1545 a 325 135 TOO: Sle. eae 
oats ee 1266545 1490 oN 325 Loo 190 Mise eee 
La ey 1267870 1525 o20 135 L90% ) Se ee 
Depo. 1269430 1560 C 325 135 190. ices Gee 
B25 SS Ve 270900 1470 * LO 135 190 ie oe 
SOD so Ostia ol 2oOU 1660 ie 325 Lo 1902 Asa eee 
45. | 1273940 1380 a 325 Loo 19033. ee 
cS 55 a Karl 27 OZOU | 1310 sh O20 ae 190 06061 
| 


Date—December 17, 


OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 
Trial Number—16 (8rd day.) 


1908. 


Note: Boys Calorimeter used. 
3 a 
Teal tae | Water Temp 4 HS one 
= 2 _ | Deg. Cent. |5‘8 Ae 31 8 | Na 
Time Ae oS) 4el mee Leman 8 So Time x Bo = tt 
a 3° Inlet \Outlet |= 3.2] Ss Sa | 5 aS 
thd OURO O sel mo OO] & EA 
| ibe sai lg: 
8.55a.m...| 58 | 3 {11-07 | 18-13) 1910 | 128-0) 9. 05 a.m.. 50 BO. ol; Sita ee 
Belo Ae hot Z 9-65 | 17-62) 1600 | 101-0) 9.35 100 15022 cece 
DEO eos cake $ 9506) | 1016) 17201) 158-0 er ee eee aie ree 9.53 a.m 
LOe259 57 | qs | 8-36 | 19-29) 1812 | 134-3)10.20 “ 50 20031 
RUeDO 56 | ge | 8-12 | 19-42) 1770 | 135-9/10.50 “ 25 225° | iis eee 
Mle 2h ci at OO 5 7-75 | 18-79} 1630 | 142-5]11.10 “ 100 320411 20S mee 
O12 50 ad oe iol OG . 8-10 | 19-16) 1600 | 140-011.45 “ 50 315 4 tee 
12.25 p.m...) 561 452182164 09-382) 17707) 136 “Oe re ere eee 12.30 p.m 
PLS es iil ates Mae se: 3 7-32 | 18-76) 1550 | 140-012. 40 ne 100 AT 5) «ocean 
ey ae 55 z 6-25 | 17-86) 1660 | 146-0) 1.20 50 25 elo ee 
DDoS 56 3 6-27 1716-91) 16001-1350) co a ne oe er oe 
LOA Se AY 3 ; 6-68 | 17-58} 1600 | 138-0) 2.20 “ 75 G00 {cere eee 
BED. ce | OG $ 6-81 | 17-62} 1600 | 137-0, 2.40 “ 90 690 ea, eee 
une lyee 56 5 6-95 | 17-55} 1600 | 188-2) 8.00 “ 50 7401) eens 
SOO 564° 45741-6796. 117%-81) 1800 4: 182+ Dio ale se te enn ee 
4.25 *“ 5B cate A 127} 38> 06). 1826 |, 138 Tae ee tes renee aoe Ac 2h ee 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 
Date—December 17, 1908. Trial Number—16 (3rd day.) 


Notes: R. and B. apparatus used. 


, | 
Carbon | Mcth- Nitro- Inflam- 


Carbon Ethy- liydro- 
coe | Oxygen mon- : : mable 
Time Dioxide ye lene are ane gen gen ree 


er cent. | per cent.| per cent.| per ah er cent.) per cent.| per cent.| per cent. 
p I I | 


9.30 a.m... 13:3 0-3 0-2 12-6 4-3 11-4 57-9 28-5 
i407 1523 0-3 0-1 9-9 4.8 15-8 53-6 30-6 
3.45 p.m... 11-8 0-5 0-0 16-4 oe 15°7 52-9 34-8 
* | 
OBSERVATIONS OF TEMPERATURES AND PRESSURES. 
Date—December 17, 1908. Trial Number—16 (3rd day.) 
7 oe 
| PRESSURE. | SUCTION, STEAM 
TEMPERATURES. Ins. of Water. Ins. of Water. PRESSURE. 
i 
Meter. Exhauster. | | ibs. per sq. inz 
a ee | e 
Time. S Ae Hy 
o ® oa 
& Os eae 
Seles) ¢| a=) x Lanne cow Paeel 1S|8 os 3 
SEig2}s|/ an] 5 | 2) B) 2} aesles 21 s 
tik BOMoa Celie Ti Ome) Loci Sra Sasi de 1 S 
Saad deer Oude OO O08) 1304 > BS Ne Orp ASB 4h eo | 0-6 
9.25 “ S300) 600544 WeLAse Rae Teed eh Pars 4g fos 1-0 
9.55 “ COON GO argh 126 Ie 324 5-60) 6-61 6-4 ke... 12 
10.25 ‘ 610 | 60 | 57 1282 osotieeo-O coe bu 6 * Outra. 1-3 
10.55 “ BeUs Orbos 11201 SQ ed Out on 47 Mik 0-8 u 
1 ea" BOON S8eeb40|e 1240) Sr ih Be Se Bee, 5 -Oo 1c ory 1 Aine 3 
11.55 “ SoU DSt EG: We loses 0 1 4A det |) AZ ls OF ieee - 
eee Gog os (54) 198-12 9591 be 8 ie neo. 623.1) dn as egy OE 5 
12.55“ B705S ode uAS ORNL Shh Oued. 5 |i 1-1) § a 
| wie 580 | 58 | 56 130 iC 5-0 5-0 GeO oe wae 1 ig era Ses 
j tate ee 57 58 | 56 132 3:2 5:0 5-0 GO Usieenars Nea Pr 2 
B20 wae 560 | 59 | 56 138 aca 5-0 5-0 Gwieitee ter 1-8 PA a 
DAA ATES 570 | 59 | 55 1 3°2 5:+2 5-2 Boy pee oo ae 1-6 
Filled 580 | 59 | 55 lez 322, 5-2 oe2 Hw Ones vere 1-6 
<i 9s 580 | 60 | 56 lisye 3-3 5:3 Da 13 Us ok, alae 137 
AL a 570 | 60 | 62 133 ite | 4-9 4-9 eis fal ae Nt 1-4 
4.55 ‘* 600 | 62 | 66 135 oie 5-4 5-4 eieho fal eke a co: 1-4 
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PRODUCER TRIAL No. 16. 


Date—December 15, 16, 17, 1908. Producer No. 4, at McGill University. 

Time of lighting up—4.30 a.m. Trial commenced 8.30 a.m. December 15; ended 
4.55 p.m. December 17. 

Duration of trial—28 hours. Kind of fuel—Coal 2040, 42, 43, 44, 46. 

Observers and staff during trial—Cameron, Killam, Gardner. 

Computers—Cameron, Killam. 

Chemists—Campbell, Stansfield, Nicolls. 


SUMMARY OF OBSERVATIONS. 


Note. 
These figures do not include the coal used for banking and restarting. 
FUEL. 
1. ~Total’coal charged during trial. ....:...<---22+-20+5-+--s-0+055 lbs. 2365 
9. Moisture in coal as charged? quincy) ee ie eee per cent. 18-6 
8 Calorific value of coal as charged, per Ib.....:...........+++--- Bees 8900 
4 zs (eS Lok dryoeoal per db 50). aesen s caamee mel an ete a are ete B.T.U. 10930 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 
40-8; volatile matter, 31-1; ash, 9-6; moisture, 182602... per Cenk. 
6. Combustible in dry refuse removed during trial: fixed carbon, 
40:0; volatile matter, 9-0. sn250 ace pe eget ome per cent. 49-0 
7. Average depth of fuel bed (measured from centre of gas outlet)... ins, 35-1 
GAS. 
8. Total gas produced during trial (from meter PEACINGS ora cub. ft 86760 
9. Average temperature of gas leaving producer.................--. fc. 524 
10. ul i ali meter ae EAAee eM es oe 3) 62 
11. Average temperature of air in producer house..............---. oii 59 ~ 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 
(as observed) ces csid Sai ee 4 or claret 0 tee oe ee ers i Bear. U25 aie 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 
(gas dry at 60° and 14-7 lbs. per sq. i.).... 0.5.22. 5-20.22 ee. BLU. Tess 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 
dry at, 60° and 14-7 lbs. per sq. M.)..........55.-. 25.2.5 ae. B.T.U.. 122-2 
14. Average barometric pressure... 0.0. 6.62 - ee ei he en eee ee Ibs.sqin. 14-62 
15. ‘<> suction atproducer Woe iist.7. 04 A Series ee eee re ee ins. of water 1a 
16. 6 . SCtOD at CXLHAUSUER,) 25 rane so ee ee nee erereerieee ins. of water 5-2 
Lf) ‘(pressure of @as.ab meter. 6.0. Pee aa mae een amerren: ins. of water 4.12 
Stream, WatTER, E’rc. 
8. Total steam used in producer during trial...................3.. lbs. 0 
19. ‘ water used in scrubber and gas washer................-+-- Ibs. 24450 
20: “tar extracted in scrubber and gas washer................-. Ibs. ee 
21. Average power required to drive exhauster..................--- ae 2-5 
22. oe ae = ih das washer Avemipaes,.\n- ai Ata EEE: , ae 
ENGINE. 
23. Total revolutions during trial (from counter).................-- 377880 
24. Average explosions per minute ..........0----2se eevee eee eeeee 1048-7 
25. Average effective load on brake............6.5+-e sees ne ce ee ens lbs. 184-5 
96). Effective radius of. brakeswheel: ....00. quer: skate ena eee ee ft. 3-836 
27. Average mean effective pressure from indicator diagrams......... Ibs. sq. in. 74-7 
28. Notes. 


Fire poked at: 1.40, 2.00, 3.55 p.m.; 15th; 9.53, 11.05 a.m.; 12.30; 9.25, 4:25. p.m., b7th- 

Refuse removed at: 1.40, 3.55 p.m., 15th; 8.45, 11.00 a.m.; 3.25, 3.55, 4.40, 3.30 p.m., 16th; 11.10 a.m.; 
1.20, 2.25, 4.00 p.m., 17th. 

Behaviour of coal: Not abnormal. 

Average time between poking: 3 hours, 30 minutes. 

Clinker: No trouble from clinker recorded. 

Tar: Not troublesome. 

State of engine valves at end of trial: Did not need cleaning. 

Valves last cleaned: Dec. 9, 1908. 
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29. ANALYsIS OF Dry Coat. 30. ANALYSIS OF GAs BY VOLUME. 

Hydrogen...........  4°56% Carbon dioxide.......... 12-11% 
Garbothes soy oe. es Go: One, OxyPeNectie sens ye tain 0-36% 
Nitrogen «. .. «aires we 1:2 % Carbon monoxide........ 14-38% 
ORVIED. os /chilcad eee 17-9 % Hydrogen. .0007.... 1) 14-98% 
SSEEEG ST Ub ty ARE OAD ee ye 0-68% EGC ial ein ter teat ator 3°61% 
Total carbon contained jase hig (0 (2 ie ae gees ine na 0-10% 

by dry coal charged 1251-0 lbs. INTEL OU CTE ta? harsh ake o et 54-55% 

REMARKS. 


Commercial test 3 days, 10 hours, on the 15th and 16th, and 8 hours on the 17th. 
Fire banked during night. Neither tar washer nor sawdust scrubber was used. No steam 
used. 


SUMMARY OF RESULTS. 


TOTAL QUANTITIES. 


bree Orycoal charged. during trial.? oacse5. 6. ROO PASE ae Ibs, 1922 
aca eombpustiple charecdcdurine trial 4 ae ee PRL) RP. Ibs. 1700 
pomAverage 1. .o1 engine: during trials... oc a LS ERP 30-27 
34. indicated HP. of engine durme trial .. tee. oP eh HPS) 4364 
35. ‘Sieeth:P. taken: by. exhauster and gas washer. ....0.......4 ETP. ap 
36. ‘« _B.H.P. while gas consumption of engine was taken....... Pei 30" 27 
3¢. ch ‘‘ corresponding to total gas produced............ Hee 30-27 
38, a4 iz <3 6c ce ia and 

available for outside use, allowing for power used............ HP yal Ga i 


HourLY QUANTITIES. 


SEO n Omar DEN DOUL Se calrerk a he Oe eR REM A. ck eee bat Sate Ibs. 84-5 
RUE aCOAl CHAreed Per HOUr it) fran ees wae as Mie es ode 2 lbs. 68-7 
ipeme Cnipiustipice charged per tours): Jf... aa «es ese Mee ge ws Ibs. 60-7 
42.) Coal'charged per sq/ft. of fuel bed perhowr....2..000..0. 05.00 24. . Ibs bat 
43. Dry coal charged per sq. ft. of fuel bed-per hour................. Fossa be 2 
44. Combustible charged per sq. ft. of fuel bed per hour.............. lbska ono 
45. Coal (as charged) per hour equivalent to power used for auxiliaries lbs. 6-97 
46. Coal (as charged) per hour equivalent to steam used in producer. . lbs. 0 
47. Gas (by meter) supplied by producer per hour.................. cub. ft. 3100 
48. Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer 

| REVANTO VU Dic ae take : Oo a0” yee BARN (OE tnale RU nee oh ae On Se re EO Cup, ft, 3050 
49. Gas (by meter) supplied to engine per hour while gas consumption 

eG OL iment Noy Sea Gore lara mite ae Pu SS |. bs Sah g Gtalaly § cub, ft. 3100 


50. Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 
hour while gas consumption was taken..................... cub. ft, 3050 


wie uorhc-yalue of coal charged per hours). 2. bac8) 2. see oe B.T.U. 752000 
52. a i gas produced per hour (lower value)........... B.L.U. 372500 
Pee econy usec iN producer per NOUN 22 ).G) Ge edn eat e k ocak lbs. 0 


Economic RESULTS. 
54. Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 


aE UNE Sa to Seas ae aes Ce Lee Sc, an re es cub. ft. 36-0 
55. Gas (dry at 60° and 14-7 lbs. per sq. in.) produced dry coal charged cub. ft. 44.4 
56. Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of com- 

ecole charger seen eine eae oe... cated Ole cub. ft. 50-3 
57. Gas (dry at 60° and 14-7 lbs. per sq. in.) used per I.H.P. per hr.... cub. ft. 70-2 
58. ny e ee . x eee 7k Pome heed bel tone 10026 
59. Steam used in producer per lb. coal charged.................... 119), esteanete 
60. Water used in scrubber and gas washer per lb. coal charged...... Ibs. 10-33 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 

duced ..... er eae ate A eh LETS, wichaasus i gtale age (he Ibs. 282 


62. Efficiency of process of gas production and cleaning, based on coal 
TRE eee ee Oe ee chee mR, oS bv he ela Sess per cent. 49-5 
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63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 45-4 
64. Efficiency of producer plant allowing for power used for auxiliaries 

and for steam used.in producer s9 1.2.03 yee Gee oe cee per cent. cae 
65. Thermal efficiency of engine, based on B.H.P...............-4.. per cent. 20-7 
66. Over all efficiency of producer and engine plant.................. per cent. 10-2 
67. Calorific value of gas supplied to engine per B.H.P. per hour...... B.T.U. 12300 
68. a aS coal charged into producer per B.H.P. per hr... B.T.U. 24830 


Coalas Dry Com- 
charged. coal. bustible. 


developed: by-engine. 4, (ewe eee as eee ae eee 2-79 2-27 2-01 


aumiiaries 6.) 000; 22045 ORS ET Sere Ske eee ane oe 3:04 2-47 2-19 
71. Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer.... 3-04 2-47 2-19 


Resu.ts, IncLuDING THE CoaL USED FOR BANKING AND R&-STARTING, ARE AS 


FoOLLows :— 

Coal used for: banking and wrestarcng (se. o ee ee lbs. 550 
la. ‘Total, coal used. including this amount:)\./0) ese cee lbs. 2915 

62a. Efficiency of process of gas production and cleaning, based on 
coal charged. (1a), oaoen cee ene one Leas eee per cent. 40-1 

63a. Efficiency of producer plant, allowing for power used for 
QUNEIATIOS.§, hGsS.a gored Cee i ae ee eee per cent. 36-8 
66a. Overall efficiency of producer and engine plant.................. per cent. 8-3 


Coalas Dry Com- 
charged. coal. bustible. 
69a. Pounds per hour charged into producer per B.H.P. 
developed by erigiie ss hai seiner eee eee 3-44 2-80 2-47 
70a. Pounds per hour charged into producer per B.H.P. avail- 
able for outside use, and allowing for power used by 
GLI ATIBG hicarOW ot tee ace aha cal iy el ord coe ane ented tas ae eee 3-75 3°05 2-69 


DEC. 1/7 08 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 48 
Date—December 7 and 8, 1908. Trial Number—14. 
OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


Barametenat Deaimming OfMbrials. sh tcra Roe ee eet ie) a olmtationons she aisles abolin set 29° 22 inches. 
e Se OKO Obani LOG 8 Suter ects Raa tet gS o crotatere sg # oviele lesser gy hag eS 
ia DIE Ey rates CAE DL LEN eee sae Se ea oa ee oe PU Drege icine ais cueas awenaadents fos ARORA 
WAEREMe Cereal SoU Pare ICCy Waciinacale ace, cle ted fare sede byet sede ie, srctonet Sotieiae ain sams 38,647 imperial gallons. 
os Fe ay occ Peel In: Meee Ro ire ne a sh ca cc a ee ae ERT ve) Me re 
; Mifterence wines 2 DOUnS arse rae et uaioeh anus obo be e 
Preicae producer base... i054). Oe ie hele so a Pe ei Bk le tine A aide te 1,032 Ibs. 
Average level of coal surface below the top plate of POT OUN Cli wi eae e Mercee tay te of 20 inches. 
TIME. 


3.30 p.m., Dec. 7 Fire lighted, charged 6 lbs. of shavings, 24 lbs. wood, and 132 Ibs. coke. 
‘ ce 6“ 


PAB Charged 144 lbs. of coal. , 
: 15 cc in “ (73 173 iz cc 

45H “  « own-draft with fan exhausting to the atmosphere. 
mor |" « « YDown-draft with exhauster. 


Qi 64 «  « Started engine. 
moe <8 4: Started trial. 
Ee oes ‘¢ 6 * “Finished trial. 


The gas washer was shut down at 11.30 p.m., and was cleaned from 2 to 3 a.m. 

The sawdust scrubber was used in the interval, during which the gas washer was not running. 

The load was removed from the engine for five minutes at 7.20 p.m., the gas holder having dropped too low » 

A good deal of difficulty was experienced with this coal, due to clinker, necessitating much shaking and 
poking. There was also considerable trouble from tar. 

Weight of refuse removed from the producer during the trial, 1230 lbs., after drying. 

Weizht of refuse removed after the trial was 620 lbs., after drying. 


OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 
Date—December 7 and 8, 1908. Trial Number— 14. 


Note: R. and B. apparatus used. 


: _. | Carbon i <3 : Inflam- 

smo [Debi | Onvegon | BERL | mone 4) MER” | Myer | NSP” | mable 
Time oxide B 8 gas 

per cent. | per cent.| per cent.) per cent.) per cent.) per cent.| per cent.| per cené. 
SoU ip Alee a 8-4 0-9 0-1 12-7 3°7 6:3 67-9 22-8 
O30 Ape 8:8 0-5 0-3 9-7 4-2 10-4 66-1 24-6 
LOL OU aAo eee 9-0 0-4 0-1 10-1 4-7 9-3 66-4 24-2 
UI Reet Oia eR te 8:8 0-4 0-1 10:8 3:6 12-2 64-1 26:7 
12500 25 nae 0-4 0-9 10-4 4-2 7-4 68-3 22-0 
La0 Sao 9-5 | 2-4 0-0 11-0 3:2 2:1 71-8 16-5 
Boa 9:63) 0-5 0-1 14-4 1-8 7-4 65-9 23-7 
are Oe 6:7 2:6 0-2 11-3 4-5 8-1 66-6 24-1 
4.30 “ 6-8 2-7 0-0 14-8 2:6 4.4 68-7 21-8 
eee) 9-9 af 0-0 10:3 4-0 6-1 67-0 20-4 
G2 50a 7°8 2:8 0-2 9-5 4-0 6-9 68:8 20-6 
feaUs t 7:2 3:1 0-2 9-2 5:4 7-2 67-7 22-0 
SrO0a 6-6 3:4 0-2 8:7 6-7 10-0 64-4 25-6 
10200 9°5 2:5 0-5 6:1 6-0 10-1 65:3 22-7 
Ds OOS gaare iat cath cram, 2:6 0-0 7-6 4-3 8:6 64-2 20-5 
12:00:p.m..¢..)° 1L-4 2:0 0-2 9°3 4-2 10-6 61-9 24-7 
PDO ice 8:7 2:6 0-2 9-5 4-2 9-6 65-2 23°95 
200. 9-5 2-0 0-0 14-1 3:2 7:4 63-8 24-7 
B00. 7: 11-5 2-2 0-5 6-8 5-1 8:2 65-7 20-6 
A000, -: 9-1 2-2 0-2 OT 4-7 9-4 65-3 23-4 
2.005 ¢ 8:6 2°3 Q-1 8:9 31 7:4 69-6 19-5 
Go2Ue 7°6 3°2 0-0 9-4 4-0 9-1 66-7 22-9 
(gs eae ee 8-3 1-9 0-1 12-4 3°9 8-7 64-7 25-1 
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OBSERVATIONS OF GAS METER AND B.H.P. 
Date—December 7 and 8, 1908. Trial Number—14. 


Notes: B.O. indicates that there is a surplus amount of gas blowing off to the atmosphere. N.B.O. indicate ¥ 
that all the gas is passing to the engine. 


Main Cubic Loads on Net penne 
gas feet tight and load ie it 
Time. meter in |Remarks| Time. slack sides on eee: a 
readings | inter- of brake. praseianc ae 
att ait ete on side 
cub. ft. tee pis siilbes (nce 
8.10 p.m 10250357 Viet ee es $10: p.mvs) 275 105 170 13370 
8.40 ‘ 1026875 LOS UMN, Db. Ove toch tthe eee! Oe AO at Co es Dk 
S210" 1028705 1830 S COMED AP ae Ss, SSN. ea tae | Me ele et 
9.40 ‘ 1030515 1810 EASE NEE aeT Pe Gone ace he eee the oar gs 
heel 1032330 1815 PAMPER Sees, uN ne ACPA TR a kur | Wai tates ahs, 
10.40 ‘ 1034230 1900 | 1929505" 250 95 155 30788 
Ne as 1036095 1865 PE gE IE CEE MR SEE US as as eee ea | Sens Sage ee Pa 
vig at: 00 Pa 1038010 1915 #4 VT beds tae 275 105 170 37290 
12.10 a.m..| 1039675 1665 LR es Ree tee Peck hai dod WG cleat om: donnbpoets uitis. 
12.40 ‘ 1041490 1815 Se Kee ree ee Pea, Met ys acted APL IOIN eae, hese 
rae 1043045 1555 pa en La bAMen AMA TOR RMR Se tite buluee ha orate ke comet ie 
1:40 02" 1044792 1747 s DUE i ed Oe oS She eg BOA BR eo 48600 
Pi Ut Bin 1046435 1643 a aso 175 60 115 76395 
Foe ae 1048035 1600 CoS Bee oe de Pe 8 BA ee OLA ne a» 
i 1049890 1855 7 oAl0) 7% 275 110 165 58460 
Ba40. 1051370 1480 a SLO DE rd re tt oe CRO aan Ach ox hee on 
AstQ 0 1053340 1970 BE Ret et eee so ere ee Lee lala on eee 
4.40 “ 1055155 1815 UUM (oe hae heen BO a oe ed ie hI Nn, Reged 
id 1 St 1056935 1780 SRIEe SACAMR A Oe ae SERS tL gs uel Ay co RR Re 
B40 o! 1058600 1665 OT BE ia hae Pies a (A AE ee (rat 
6210). a! 1060375 1775 ithe Tee es eho Vee LAS le Le ba 
6.40 “ 1062155 1780 ee a Aiecdes sobs See Cal gy eee ME nai La ad are ee RM 
LO gs: 1063760 1605 mat | Sa Sd Tas Rie a 0 Fie Peal SR ay eae mae ea 
Leet © 1065635 1875 COO RR AO Gd Oe aad eae hg ee 
S210. 0 1067555 1920 SPE oe Saeed ea, AF te Plc eI od RS yates - 
S40t 1069310 1755 Pho LR Gee ota id a Sak eM Se an RL Oe YG 
ct et Cae 1070710 1400 Mt SAO") 275 110 165 96420 
9.40 “ 1072240 1530 oo Se GAS RAE Ga ot IRM) BN ne oes et a 2 
LOSIO 1073655 1415 Toy ER Bi Ee 2a Sk os oe | BY, ag 
10.40 “ 1075420 1765 Sh be tea kes Ma Cen RS a AAR he Ce 
Leto e i. 1077185 1765 MRS: CONS) Pepe ace tae at echo Seen aoe 
11,4055 1078955 1770 PNA AAR Ek Beet ML bay. te, SITE, GPSNL A cote SON » cho ante 
12310 p.m 1080650 1695 Rn ce Mee! eee. 2 Soe be OOS be Reha hee AE ery 
12, 40° 1082310 1660 Pi Ate i ae (a 2 PR i PL ees eee a 
Peli. 1083990 1680 on td Eads by Cae 2 ene oe Cae: (BC Meena sy Seem e RS 
1.40 “ 1085685 1695 Pron ae Be Ce 4 Mon) SR hl rl a oe a ae ie 
ZeAD 6 1087415 1730 MRC te er Rises |, Fee Ray ed a ee SE BE oo, 
Pict any 1089155 1740 ag Reed BAe AN. as) Seat cle abe in Be Ie 
aed Rg 1090740 1585 a be Aeaeekca oie kG a ee eed pos ees NY 
ee | 0 aa 1092355 1615 * 3.40 p.m 275 110 165 38906 
4.10 “ 1093900 1545 SARL 1 eae OMT cs. Dusters oats od elses ete De 
AAO 1095355 1455 PLM Laat eT «bck hoi, Ss tates stelle sa heh Sema 
S10 1096980 1625 eet ace ee SRE Ro be Sia) een he 8 
Hite 1098780 1800 Be Bea Ss ke | OS ee eer 
6.10 “ 1100460 1680 ere eal EL J) ah.) ee Se eae er (arn ae 
6.40 * 1102040 1580 pS bees So.) eee | CORI ane ee ee 
£210, <°' 1103700 1660 4 DAMM, ACPO OR syak |S beat ae 61855 
N40 1105295 1595 ee eit. UG Be a ea A es ee ree 
8.10 “ 1106875 1580 a $10 Fhe 275 110 165 68444 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 
Date—December 7 and 8, 1908. Trial Number—14. 


Note: Boys Calorimeter used. 


enti- 


2 Water Temp. a | 
a 2 _ | Deg. Cent. |5‘s Ayo c3| 8 ae 
Times Jhe| 28 17 19 0) 268) cea e a a peels Bie 
a hed | Inlet Outlet |S o,8| 43 3.3 iS a3 
ao ec O8E! MO OO | & Fay 
lbscca {bs 
8.10 p.m. .| 55 | g |: 6+71 ) 13-26h0770 4110-0) 8230 p.m.) eee 
3.407% 241 87 z 6-57 | 11-77} 1780 | 110-0) 8.50 “ 25 29) (a 
OO ute DU + 7-00 |:10-8297980 Ie LIG*Si20 a eer ye 
are. ort OO 3 7-03 | 11-88) 1880 | 122-7) 9.35 “ 25 50 9.30 p.m 
LO 06 332100 ir 7-09 | 12-77; 1860 | 100-5) 9.55 “ 50 100°|} -- 32 ae 
10.40 “ ..| 61 3 7-32 | 12-32) 1713 | 101-8/10.10 “ 25 125°|),.0 7. ee 
ae ee rGG - 7-09 | 11-15} 2018 96-5110. 25 FEN 25 150: | >) eae 
aA es oe BO 3 C27 1 12.78 1670. 109-310 540 re 25 175 |710 7400 
| AN CE: ss Wey ek 3 7°38 | 12-67) 1600 |100-07/11.05 “ | 25 200 = bit 405k 
12.4045". 24-62 3 8-42 | 13-48) 1628 07-3 LTe10 Sasi 200 152... eee 
HEU eee tea i 8-56 | 14-14) 1950 | 122-0)11.35 “| 25 275 18s eee 
1.40 “ ..| 64 a5 9-77 | 16-15) 1900 | 115-3)12.05a.m 25 300 | 1.00 a.m 
BO LOPS Bo gz {11-22 | 16-70) 1895 98-7112.40 “ | 50 350 111235 Ge 
BAO WC et. O68 gz (11-03 | 15.99} 1945 01°82 1 eee) 10) 400 |. See 
o: 10.5 65 5 9-77 4 °16-87) 1750 | Tis O2e45 ee 25 ADD |. See 
Be a40* ated OG is 9-52 | 14-72) 1700 | 108-0) 3.05 “ 50 419: | co) eee 
BONO: ee Br Gy 3 9-32 | 14-42) 1830 | 111-0; 3.30 *“ 20 500 1:3. 00 Re 
4.40 “ _.| 66 3 12621-11220) 52270 99-5) 4.00 “ 50 000 | 23,30 ane 
DLO 204,66 3 8-03 | 12-85} 1740 99-6 4.15 “ 50 600 | 4.00 “ 
DAO OF 4. 8-35 | 12-16} 1600 96-5) 4.55 “ Zo 62). 1f>.. eee 
Ste Ces 67 3 8-17 | 18-83) 1600 | 107-5) 5.10 25 650 | (5. 35cm 
6.40 *“ 65 ae. 6-76 | 11-89] 1850 90-1) 5.40 “ 20 675 :\ 5. oe 
G210> 65 75 6-89 | 13-43) 1670 | 103-8) 6.25 <“ 25 700 | 6.30 “ 
tea eh 6G red 6-77 | 12-89} 1600 93-0) 6.50 “ 50 450 117-00 ee 
Se eG 4 7-18 | 13-53] 1600 $0507 415 Ge 50 S00 1s. 22 cee 
S240. 4 63 5 7-45 | 15-24) 1680 | 103-7] 8.40 “ 50 850 | 8.40 “ 
ORO ares £62 4 6-71 | 19-71) 1650 | 170-0) 9.25 “ 50 900.2... eee 
9.40 oh 63 4 6-00 | 13-12) 1820 73+3) 9.40 “ 50 950 1.2 ae 
£0210“ 63 3 6-31 | 18-73) 1850 | 108-7/10.10 “ (es 1025 1252 eee 
10.40 <“ 62 3 6.58 | 12-88) 1660 | 124-310.45 “ 25 1050 110.45 0% 
biG" * 62 py 6-89 | 14-45) 1600 | 115-0)11.20 “ eae 1075 |11. 103 
11-40, ° 62 4 6-78 | 15-18) 1790 | 119-0)11.40 “ 50 1125/1135 
12.10 p.m 62 4 6:92 1-14-20). 1770 402 Ole eee er ee 12/25 p.m 
12740. 62 5 6-65 | 14-16) 1796 | 106-8/12.30 p.m gay 1200° |. ee 
1.40 ss AG! z 6-71 | 14-95) 1860 | 120-6) 1.35 ‘ 50 1250 1335 te 
DOA Gior ee: 62 3 6-85 1°12-251°1600 1-102-S)27 2 eee | 
2.40 ‘ i ok Tr 6-82 1 13-02] 1895 | 111-81 2.35 “ 100 13504 2.35 ee 
“see 0 Lye SNe 2, in 8 pe 5 6-52 | 12-25) 1890 | 103-0) 3.05 “ 50 1400°}53205 Ge 
3.40. “ 62 i 6-52 | 13-67| 1810 | 123-0) 3.25 “ 50 1450 \432208e 
4.10 rn 62 13 6-18 4-18-64) 1820 .40.129- 00 Re ee 
4.40 ‘ 62 is 5:99 | 18-40! 1803 |. 127-0} 4.10 “ 50 1500 }-410- see 
5.10 . 61 $ 6-21 | 10-52) 1830 2 | NR eg ae ME RL TE A hak 
5.40 61 i 5-83 9-69} 1850 | 113-0} 5.10 “« Pas 1525:)° 510 te 
Gales 61 4 6-06 | 10-14! 1680 | 108-11 5.30 “ 25 1550 | 5.40 “ 
GR eck 61 i 6-12 | 10-06; 1810 | 1138-01 5.45 “ ae 1575.1 eee 
ea . yi. 60 ¥ 6-37 | 11-81) 1615 | 104-4] 6.30 “ 20 1600 | 6.30 “ 
7.40 60 $ 6-01 | 11-27) 1648 | 103-0} 6.50 “ 20 162651 ..6..2 4 eee 
i220 re 25 1650 407.20 ae 
S700 Fea 20 1675°\ i. =. eee 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—December 7 and 8, 1908. Trial Number—14. 
| PRESSURE. SUCTION. STEAM 
TEMPERATURES. Ins. of Water. Ins. of Water. PRESSURE. 
oe he euenrene ss. MRL Rt) eRe # jee Pay PA sa | 
Meter. Hxhauster. lbs. per sq. ir. 
Time. a A§ i 
S58 5 
& O's sale 

ee ; ; - 4 r 
Peas ce | es eek ealmeaulh Ss 
eer ge more ces <S = = | ga/es| & B 
BOM te Leos aS } eS | niOle fo) 

8.10 p.m on 59 | 60 WStipeoro 6: 34=. 6-5.) 9-89!" 8-83 2-3)”’ 67 65 
8.4 850 | 60 | 62 14041326) 27633 Oo POSS (ee O 20) eee 7S ra 
2 hs 9 eae 830 | 62 | 63 122 oes | eets 5-7 8-7 ToT 1-5 69 66 
9240) °° 800 | 63 | 638 131 Boe OCS GEM St 1087 rab Mee Sh 73 70 
1104" 800 | 64 | 64 126° 3-4 os Seoul 4a Geo Tei 72 69 
LO240),5° 800 | 64 | 63 12 325) OO Wn Or et lo Ould Oe Sen e2e Ole ak 68 
he LO 800 | 65 | 61 [eae lane. HO Ape lo. 4 G7 63 
405) 800 164.160 Todt ea rorh boos i Oks b a, 1-9) 64 61 
12°10 acm} 780 |°63 1 60 LSA Poort Oe oe ee Oe Teh Ps PA ar pe) 69 
te A0° % 780 | 64 | 62 Toca Ovi Ud meaner OD Le her 67 
ites KN Bea 780 | 64 | 66 137 SAO OOo TUPELO SO Malas e 1-9} 64 61 
m4 *¢ 780 | 66 | 66 129 Ogao oA e Orrell Ore. 6. 1-3} 68 65 
Belge * @D01 672 67 L4G ao coyl ole Oe bOeS Vwa: 0-9) 64 61 
oP ACS TAQ 1 68:1765 127 3°3 Be ee GeO G. bo ag als > 0-7) 67 64 
oes 720 | 69 | 68 Ts0s oso, 45h | 4505 ¢-0 f6s2 | 027 | 65 62 
Sas 700 | 69 | 67 1BSteOcoM Ore eo 4 ee. | eee tL OT 856 59 
ASL Oats. 750 | 69 | 68 Toop mon 6-3 GD 1-0-6 17825 1 3) 0 67 
AoA * 740 | 69 | 66 139° |e 3-5 6-0u 692.1 9-1 See) 1 G+ 65 62 
ia Cole 730 | 70 | 69 1424) 3-3 1oD- Oo? 1 80 | 6-0. 1e1= ot) 60 57 
aan 730 | 70 | 69 1408 333. Ves sha (627 8-0} 6-9} 1-6 43 40 
6210“ 440) 1°71) 62 140 | 3-5 Geni Gale 9-351 8-218) » 70 67 
Gedo. 720 | 69 | 60 1405. .3-5, 30 Oak LSS Ad aes rae Nea We G8) 66 
(eau * 20> Ocap GO 13831 @ 3:5) os One 6. 2a Os) 9-0 | 2-4) 69 66 
1840,0° 720 | 66 | 57 139:| ~~ 35 6-1 6-3 | 10-1 8-9 | 2-0) 65 2 
Sei 720 | 66 | 59 12655 de Calan OnOlia Osoel 1 Os 2 Ses al 2.0 OF 64 
Brann t* 690 | 65 |: 60 1467 | oe k Avie AAS [dul e, 2) 2° oO 70 
Selo 690 | 65 | 60 142 ee or eaah 47.) 4°Oe 9730) 97-8.) 2-0r - 66 63 
9. 40 690 | 65 | 59 189%. a: Qe ees 50d. 9-2)" Se Filn2-6). c47 43 
BOGOR 700 | 65 | 60 150°} 32a 4S ha 5: Sure 823 ho 8832.1 2-5he 48 44 
10240; “* 750 | 65 | 60 144} t8255 76-0} Osa l0<7 i a 9e7al pas Fle 48 36 
ieee ee 780 | 66 | 61 141 3°5|- 5:6] 5°38) 9-6} 8-6 | 2-1! 58 51 
Pie4g- “ 800 | 66 | 60 Pash ores 0 2o5h oD lone oO: Onl Se Sales evOL 55 
12.10 p.m.| 750 | 66 | 60 LAO Ableton oue DH Oem 9: Sule es fee tl es) 65 
240), * 750 | 66 | 61 162) 38:2) 5:3 | 5°5 | 9-3) 8-1 | 2-4 67 63 
Cate 730 | 66 | 64 LDOv Poe 2a oo. On 9° B18 895 2e7)) 62 48 
eae) 730 | 66 | 60 LAO Oo Oni Ow Owe). O- De oe Oa aeohe OF 60 
210: 730 | 66 | 60 W6Gri 6 4 Tb Oel OL, Se 2 inked. 62 58 
Br Ay *6 750 | 65 | 59 162) 3220) 5.0 bas * 924 8-8 | 2-5) 56 50 
tee Ka 770 | 65 | 59 £46 B22 | Oe 2 bee). Ob 8-40 2455 49 
3.40), © 730 | 65 | 60 178-1 3-20) CoO eee: 9b aeS 3a) 2- ON 54 50 
Ai) 700 | 65 | 60 146s 3527) 6620 eae 19-010 9284-7) 56 53 
4.40 “ 700 | 65 | 60 1408 3 2 oO eee) 98S 8-5.) 1-8) 60 58 
ee (ieee 680 | 64 | 58 138). 3:4) °5°6 ) 558) 8-9.) 8-0 81-3) °70 67 
pe40 *? 4 700. |. 64.58 Lela oct Osos | 10240 9-312. 7a. 71 68 
Garo. 700. | 64.159 14a oad. paso at oe | 10°81. 9°26 | 3<0le 63 59 
Genter) 700 |, 64, 4.58 L26poede ep leer | 12-3 11-2 t 5-0. 163 60 
pelo et S700 | 64.1758 Iso ie 4 | soe 2nueeoe | 12-0} 10-8 | 2-4). 58 55 
mao 710.1) 63-159 P42 oho tb 1 5-3 | 12-1] 10-8 | 1-9} 60 57 
Sei0%< ; 700 | 63 | 59 147 Dee os Gai Ome | elie <ouitabs Ti 56 55 
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PRODUCER TRIAL No. 14. 
Date—December 7 and 8, 1908. Producer No. 4, at McGill University. 


Time of lighting up—3.30 p.m. ‘Trial commenced 8.10 p.m. December 7; ended 


8.10 p.m. December 8. 
Duration of trial—24 hours. Kind of fuel—No. 48 coal. 
Observers and staff during trial—Cameron, Killam, Gardner. 
Computers—Killam, Cameron. 
Chemists—Stansfield, Nicolls, Campbell. 


SUMMARY OF OBSERVATIONS. 


FUEL. 
1. Total coal charged duritig trial [iv 53. seeue ae ee eee 
9 Moisture in coal-as Charged 2 2 ey < otcieed ee ele ba eee ee ee per cent. 
3. Calorific value of coal as charged, per Ib..................+4--- Bil A: 
4, < (Co of dry ieoaliper I Sinton satiate een eee Bir ws 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 
51-1; volatile matter, 29-2; ash, 18-7; moisture, 1-0........ per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 
50-8: volatile;mattery 3 \oes ose ake th eee tee Total per cent. 
7. Average depth of fuel bed (measured from centre of gas outlet)... 
GAS. 
8. Total gas produced during trial (from meter readings).........-. cub. ft. 
9. Average temperature of gas leaving producer..............+.--- 
10. i ty 4 at meter, os ii neea awe Oe ee 


11. Average temperature of air in producer house..........-.....-. 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 

(as observed) 27 iba 4c 11s sep le Picks ee sai oie Ore agen oe ere otene 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 


(gas dry at 60° and 14-7 Ibs. per sq. in.)........-.-.-+-+-++-:- Bou: 
13b. Average lower calorific value of gas per cub. ft. by calorimeter (gas 

dry at 60° and 14+7 Ibs. per sqciD.). Fossa cers op ie ee B.T.U. 
14; Average barometric pressures 2 (53... 20 eect pie ae ee lbs. sq in. 
15. ‘* *. SUCTION Bb PEOGUCEN®, se writes at aco an ee le ins. of water 
16. sc” Ssuction“at exhauster .=.te... gay coe Me ee eee eet ee ins. of water 
1%, «" . presstine Of 4s ab meter vc.) oo wean iae ee Se ins. of water 


Steam, Water, Etc. 
18. Total steam used in producer during trial.................--.-- 


19. ‘water used in scrubber and gas washer...............++--: 

20. ‘‘ tar extracted in scrubber and gas washer................-- 

21. Average power required to drive exhauster...........-.--.+++-:- Tie: 

22. - - 4 gas washers. oe tect: cates A ot 
ENGINE. 


28. Notes. 


1675 
1-0 


310,000 
102-1 
165-0 
3-836 
66-96 


Fire poked at: 9.30, 10.40, 11.40 p.m.; 1.10, 1.35, 3.00, 3.30, 4.40, 5.35, 6.30, 7.00, 8.49, 10.45, 11.10, 


11735 acm. 12/25,°1:35, 2.35, 3.05, 3.20) /4.10,°5.10, 5-40) O30 }e 7.20) p.m. 
ehaviour of coal: Not easily worked. 
Average time between poking: 58 minutes. 
Clinker: Tendency to clinker. 
Tar: 26 lbs. ) 
State of engine valves at end of trial: Coated by tar. 
Valves last cleaned: Dec. 5, 1908. 


29. ANALYSIS OF Dry COAL. 30. ANALYSIS OF Gas BY VOLUME. 
Hydrogen! ©.) 2202 4.4% Carbon dioxide. ° 2.5.55. ¢& 8-9% 
arbon graces a eee 70-0% Oxyeen), od Peo ee ee 2-0% 
Nitrogen 0g 5 cee 1-0% Carbon monoxide........ 10-38% 
Oxy getbs, bie eee ae aes 6-1% Hydrogetitc.: S40. ee 8-0% 
Salohure dices An ee 0:6% Methane *%. 4) eee 4-1% 
Total carbon contained Bithylene vis, 2a. poe te 0-1% 


by dry coal charged 1178-Olbs. INTrOgen ec ere 
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REMARKS. 


This coal is not easily worked in producer; it tends to clinker and cake on top, and 


required much shaking and poking to get sufficient gas to run the engine. Considerable 


trouble was encountered from tar which coated the engine valves and spindle of the 
pressure regulator of the calorimeter. 


SUMMARY OF RESULTS. 
TOTAL QUANTITIES. 


WP PeNGOn NCH reCCLiULiNG rials Nerd "650 ie a idles Se Cele wee Ibs. 
Comipucuipie coarved during trial 5. os. 5. ccs secs led en ccheee Ibs. 
pebatertsti- 1 OF engine during trial.) ecu enc cee un dene hicks 
peindicated HP. -of engine during trial? ....2 52.7...) 4 - HP; 
‘* .H.P. taken by exhauster and gas washer................ HP: 
‘‘ _B.H.P. while gas consumption of engine was taken....... Ee: 
‘‘ corresponding to total gas produced............ ta Nee 

o ‘ 33 Be “and available 
for outside use, allowing for power used.................... he EEA 

HourLy QUANTITIES. 

Se RCNP Ol NOUL ea Murata oes Ste Le aes pany veiw Viv Phe he NS Ibs. 
Pie MOUAISO HALE CGS SelENOUN hares Clie Sh obs kia w oaks Caae Ibs. 
Combustible charged: per hourts 2 W855. cae er Sor se Ibs. 
Coal charged per sq. ft. of fuel bed per hour..................... Ibs. 
Dry coal charged per sq. ft. of fuel bed per hour................. lbs. 
Combustible charged per sq. ft. of fuel bed per hour.............. lbs. 
Coal (as charged) per hour equivalent to power used for auxiliaries lbs. 
Coal (as charged) per hour equivalent to steam used in producer. . Ibs. 
Gas (by meter) supplied by producer per hour.................. cub. ft. 

Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer per 
VRE OG Shei gE Se a ha. Pee a oer se ee ea cub. ft. 

. Gas (by meter) supplied to engine per hour while gas consumption 
Wwactaken se S.dl Bs. Ciara Biles is Pele ae eoug t Bek 38 cub: ite 

Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 
hour while gas consumption was taken..................0.. cub. ft. 
CGalorific value of coal charged per hour. .).: 2.24. ¢.4.....scce. Balu. 
es ‘‘ gas produced per hour (lower value) ........... Berk. 
ream used in, producer, perhour 4.4.0 8h Sk oie xi dics dda e ke lbs. 

Economic R&SULTs. 

Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 

SENSI Oa as Uae cy eee 8) tn Oe Ok ea en cr cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced dry coal charged cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per Ib. of com- 


Piictibievchiarved snc pete ae ne ee te ee te See he's cub. ft. 
Gas (dry at 60° and 14-7 Ibs. per sq. in.) used per I.H.P. per hr.... cub. ft. 
e He H > 2 ite eS ee on. it: 
Steam used in producer per lb. coal charged.................... lbs. 
Water used in scrubber and gas washer per lb. coal charged...... Ibs. 


Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 


CCE AMES Veen Oke eT ore Ber a tte ARR 98 SY SR AP lbs. 


Efficiency of process of gas production and cleaning, based on coal 


COU EPR BEEN G 2d Ae Sk TIN conn ph ad De ae Blea Re anaes Oo a ea per cent. 
Efficiency of producer plant allowing for power used for auxiliaries per cent. 


Efficiency of producer plant allowing for power used for auxiliaries 


Boo sOmeteain. Wsed-in producer. aye.c. ¢ save enc: per cent. 
Thermal efficiency of engine, based on B.H.P................... per cent. 
Over all efficiency of producer and engine plant.................. per cent. 
Calorific value of gas supplied to engine per B.H.P. per hour...... B.T.U: 

é 


coal charged into producer per B.H.P. per hr... B.T.U. 


Coalas Dry 
charged. coal. 
Pounds per hour charged into producer per B.H.P. 
cdeveloped@spyenginem. sage e eee. 2: 2-70 2-67 
Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
RIT died ooo 2a aa 19k Rg) en 3-12 3°09 
Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer.... 3-64 3:61 


Com- 
bustible. 


Dake 


2-50 
2-92 
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TRIAL OF No. 4 PRODUCER _WITH COAL No. 34 
Date—March 22 and 23, 1909. Trial Numberseaes 
OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


Barometer at beginning of trial... 2.0... 6.6 ee et te ee ete ee ee 29°75 inches 
Ss ‘9 p.m., Matoh 22050). cia oman ie tee re ae eee ee DOOR ees 
he “end of trials @ 4 le Ae cee hea ee mttaer 29383 tae: 
Total water Used . ve ce. eee sewe Gis tie ee oir = hs) 6 MNChoinE) Aelaie ooreonyial alee aerate tetas einen 36,540 lbs. 
Brick in producer base...) 06. saci ee ea pe ee ee 2 4aes 
Average level of coal below the top plate of the PTOUUCEr tree cracked ore eter meaerces 18°3 inches. 
TIME. 


2.45 am., March 22 Fire started with 10 Ibs.’shavings, 40 Ibs. wood, and 135 Ibs. of 
ae scolces 
00. «© Charged 156 lbs. of coke. Producer on up-draft; natural draft 


4, 
only. 
8.20.9." «Charged 125 lbs. of coal. 
Seb is «“ & On down-draft with fan exhausting directly to the atmosphere. 
eae ge «¢ «On down-draft with blower. 
Sab ees sc ** Charged 125. Ibs of coal. 
8 : 55 t¢ ce ae iz 50 a3 (a3 
Sapp lee, « «Started engine. 
S00 as: (c. & ptarted trial, 
3.00 p.m., «¢  «  Gas-washer blown through with steam. 
9.00 a.m., «23 Finished trial. 


No trouble from tar; valves not cleaned after trial. Tar removed from wet scrubber, 30 lbs; from pipes, 
10 lbs.; from gas washer, 5 lbs. 


Wet refuse removed during the trial... 00... ccc eee et te ete tee tee ee re tet t ews ee ntereens 475 lbs. 
A sample of 235 lbs. of this when dried weighed... ......--- 1. esse eter teeter tee eens Wp 
Wet refuse removed at the end of the trial... ..2)0. 55 oe ee we ee eee ee wee to eins 10077 


A sample of 220 Ibs. of this when dried weighed.......---.- 6.01.0 eee eee ee terete eens 143.5 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Trial Number—36. 


Date—March 22 and 23, 1909. 


Note: R. and B. apparatus used. 


pon 


Nitro- 
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OO CO 2D 29 UD 29 6 19 19.19.19 OOK 102 


gen 


MONMr-ADODOODHONDONNKROOSO 
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ODDO HHO DO H19 09 0 Od HH HH HI 
Sores oe oe Oe oe | ot 


Hydro- 
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MANAOOMMr-rMOAOANDCOOHAMSO 


ee ah RS Oe n> gO oi he Sie Lee A Weed ue ot ee a Te ee ee 
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ane 


Cid OM FID OMr-WOOIMHHOWM 
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OBSERVATIONS OF GAS METER AND B. H. P. 


Date—March 22 and 23, 1909. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. indicates 


that all the gasis passing tothe gas engine. 


Time. 


BSHOOUWAOMOARRWWNNHE 


00 


ATL ce 
ce | 


Main 
gas 
meter 


readings. 


cub. ft. 


2764220 
2766030 
2768030 
2769740 
2771350 
2773050 
2774650 
2776430 
2778185 
2779920 
2781760 
2783790 
2785510 
2787350 
2789355 
2791265 
2792825 
2794560 
2796360 
2798290 
2799960 
2801840 
2803692 
2805583 
2807450 
2809390 
2811438 


2814895 
2816635 
2818520 
2820100 
2821720 
2823330 
2825085 
2826995 
2828925 
2830740 
2832450 
2834155 
2836000 
2837850 
2839550 
2841280 
2843250 
2845055 
2847050 
2848775 
2850300 


Loads on Net 

tight and load 

Remarks. slack sides on 
of brake. brake 

Ibs. Ibs. Ibs. 

N.B.O. 275 110 165 
oy 275 110 165 
44 275 115 160 
as 275 115 160 
275 115 160 
ef 275 115 160 
te ID Pie 160 
sa 21D 110 165 
hy 275 110 165 
i 240 110 165 
uy 215 110 165 
a 275 110 165 
Ee 275 110 165 
ie 275 110 165 
ue 275 110 165 
af 275 110 165 
a 275 110 165 
Pi 275 110 165 
i 275 110 165 
: 275 110 165 
< 275 110 165 
if 275 110 165 
4 275 110 165 
es 275 110 165 
af 275 110 165 
af 275 110 165 
re 275 110 165 
“4 275 110 165 
My THES 110 165 
215 110 165 
ag 215 110 165 
if 215 110 165 
ae 210. 110 165 
Me 210 110 165 
ze 275 110 165 
PERS 110 165 
275 115 160 
fe 275 115 160 
ye 275 115 160 
e 215 110 165 
275 110 165 
if 275 110 165 
- 275 110 165 
ch pape 110 165 
i 275 110 165 
43 275 110 165 
= 275 110 165 
af 21) 110 165 
ue 210 110 165 


_ Trial Number—36. 


Revo- 
lutions 
counter 
reading 
on side 
shaft. 


a fe (ol of Baie se) om 


6) 0 Mes, ww Wels) 61 8 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 
Date—March 22 and 23, 1909 Trial Number—36. 


Note: Boys Calorimeter used. 


HINES ha Water Temp|] 3 Ho ae 
8 | 2 , | Deg. Cent. obs ao 3} 5 wer 
Time fanycal Sg. are res g i Do Time Bo = = er 
° ~~ est he | 
4 | 3° | inlet |Outlet|'3 8.2| 43 ES cs Ets 
Oo 1038 O sE!] mo OO! a Aa 
ieee ee ee ad ee a eae a eR 
Ibs. | Ibs 
9.00 a.m BSS rte 90 Wd 401 G40: 116-4) O00 gam. iiir oo ast. ode ee. 
S230“ 50 TE 4-39 | 13-05) 1600 SETA1TO ESD" Aa 75 75 (10.25 a.m. 
10200 °* Hie] 0 ae 4.61 | 13-04 1865 | 106-8/11.10 “ | 50 T2511, O5eer 
10G50 49 tr 4-81 | 17-63) 1735 | 150-3/12.15p.m.| 50 175 | 1.10 p.m. 
LESOOsS 175) 7a Delo 13480) 1735) (102 251 Ts “6 Sy 250 wa0n)| 2aQor 
HieoO. 57 5 5:45 | 14-90} 1675 Sosa “Ba 50 yy Ga en amet fo ogra 
2.00 p.m 59 ey 5-82 | 14-6 | 1675 G90). Sian. ‘04? 150 325 | 4.40 “ 
D2eo0 00 Ts 5:97 | 138-96) 1805 98-0 4.45-“ 9) 50 7 One ibokas ore} 
Re00r OL 7 5:67 | 13-49) 1895 | 100-5) 5.30 “ | 25 AO 8 nee Ee 
IO ome. |. Oe 5 5:55 | 13-40) 1915 | 102 0-05. 50 450 | 6.30 “ 
22.002 °% 63 5 5-65 | 18.26) 1625 85:0) 6.30 “ 50 BOO: 1 ee creeper. 
ers Wie a 63 3 0:30 | 12-30) 1895 | 104-3) 7.10 “ 75 O00 18S cee ae 
BE 00 3 ** 64 i 5:70 | 13-47) 1875 | 98-75) 8.20 “« 50 O25.) Fae ee 
Spout 65 3 5:69 | 138-39). 1620 98-8) 8.50 “ 50 G75 wes eee 
4.00 “ 65 5:43 | 12-97) 1600 95-'5).9,.25. “ 50 25 | J oOwes 
4.30 “ 67 "3 5:48 | 12-69} 1680 95-9110.00 “ 50 (HED Bese nt Ys 
Belo.“ 66 | _ <5 5:23 | 14-76) 1610 | 104-2/11.05 “ 50 SLO. Ie ty. sh eee 
DP 65 ia 5:04 | 13-66) 1745 | 102-0)12.15 a.m 50 rot ia Wrage yc tna ee 
6700. ** 64 3 4-93 | 11-47) 1695 Of doko.“ 00 925 | 1.40 a.m 
Cron 4°: 65 4 0:14 | 14-05) 1755 | 124 ys 5 Spee 50 OT OSE em 
FEO! (S 65 3 Deol) 1s OG) 2301) 10735) Bato. 50 LORS OS rae ae 
RO .4°* 66 2 5:17 | 15-60) 1610 90 US 4p § 50 HOV Dee cer ees. 
i US ae 66 2 9:99 | 18-83) 1735 85-2} 4.25 50 L125 hay ee 
Srau 67 2 5:85 | 14-29) 182 ROL oreo 50 LUZ OSE Oe 15s 
SECO. © 67 Ta 5:80 | 13-62) 1790 99-0) 6.30. & 50 225. eee eae 
9.30 “ 68 4 5-75 | 13-32) 1645 OS <7) 7 ATH! . 50 eg (5k be te 
10.00 3“ 68 2 5:80 | 16-42) 1680 | 106-0) 8.290 « 50 EB DOM eos, eS ae 
10E 30. 3°" 68 2 5:20 | 14-56) 1710 95-0 
Line 3° | 68 5 5:50 | 15-07) 1835 | 104-4 
Figo 1° 69 - 0:20 | 14-19) 1825 97-5 
12.00 a.m 69 Te 5:42 | 14-65) 1630 | 102-1 
12.30 . ees a te 0:63 | 14-59) 1600 | 113-5 
1.00 ..| Gas} not bulrning. 
1900 4°47: |,.68 TE 5.44 | 11-66; 1600 93-8 
reel 68 ia 5-41 | 13-39) 1665 90-3 
2530 |‘ 68 ve 5:40 | 13-14} 1800 94-5 
3.00 ‘ 68 3 5:32 | 12-26) 1750 96-0 
3230'5" 68 te 5:03 | 11-44) 1600 | 100-5 
4700 “4 68 4 4-71 | 12-50} 1705 | 105-3 
4.30 “ 68 $ 4-89 | 11-67) 1770 95-1 
5.00 “ 68 $ 4-91 | 12-45) 1820 | 108-7 
5.30 . 68 3 4-41 | 12-99) 1805 | 122-7 
GLO by Ek) ahubes Metric Gy |e Atma a Joop) |b Peags 
Gta0 4" 68 | zs | 4-70 | 13-36) 1770 | 104-1 
72005" 68} qs | 4-93 | 18-66) 1770 | 105 
1go0 45 68 | wy | 4.79 | 13-63} 1800 | 108 
8. 5:02 | 13-55) 1730 | 117 


i°.¢) 
SY) 
i=) 
jon) 
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~ 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—March 22 and 23, 1909. Trial Number—36. 
pe 
PRESSURE. SUCTION. STEAM 
TEMPERATURES. Ins. of Water. ins. of Water. PRESSURE. 
a OF SSN ey ene Fo) EE ES SR 
Meter. Exhauster. Ibs. per sq. in. 
Time. a a he 
S5 z 
5 Os a 5 

SRO ES ote 3 45 Asadbitlas (REARS eS 
Solaesi g] & D he o ae = 5/25 es o 
Be as) SSS) Ss ese es ese 
Pals GP =: Bente pico het pl fe oa } apo peh Petje) [A } 
9.00a.m 680 | 52 | 55 60 bs Be7A S6FB OU HOee 4 78S Se Pe O50 46 
D530 28% 820 | 54.1 68 |) 120 1-982 Fu Cis S7e4 86-8 ob) ORO 48 
10.00 ‘ 790 | 58-1.60-|. 13807 33<78 Peso feb t-te 2 Sel ato, 63 
LO eo0 we 820 | 60 |.62 | 1814 Sibu’ 2650) 1 7210) 96-0 455350) -0c8) 6S 64 
PPO ws 770.| 621.64 | “186 1) 23265) 1626.) $6234 2-0 422 oe eoo 65 
Pr 30Ge 890 | 64°| 65 | ABS 4 tT 87a ou tees ile 63-501 BGO 60 
12.00 p.m..| 800 | 66°] 66 | 128 °}) 13308 *7ebe) Si aes oho econo 55 
12:30“ .|) ~800.1.68.1-68 1 128 1 327 a (6285 ay 0 Bie Gl eens iain 62 
1.00; “*..) "e800 |°69.| 69°] ° 180.1 18208" P7508 Foe Oe ae Ge 60 
1.30 “  .8705)6971. 67 | 7 1286 Bb oOue 26c aioe Aa eet Pea 61 
2.00. ,1°0840 | 69° 67 | 128] 3-9) 79be) Bev) iO tape wee ee 67 
2-39. | <790 | 70.1 68.1 129:)° 3:54) 45-9) toa Groen boven) solemn 69 
3 00ers 820 | 70'| 68 |. 188 | 38:97) '445] 2726 9224 94-07) Ta) 368 62 
Boek 840 | 70°] 70.1) 141.) <84 Sete) 33835) oso e 4-4 oie 62 
4-00 7S 850 | 72°! 704° 185 4 419) 74 SO TSeoaiato: S alee 63 
ALSO as 760 | 72 1.70 |" 126 1) S84) (G2 Ges) O20 R 2s Use tbe 59 
DOO aes 770. 1-711 70 de 1890) BeBe (688s) SG: ORe 644 ae oe aoe on 
eplip 790 |°'70 1 70 1 181 | 16285 S68 1623 2S 70a oS fy aT 45 
6.00 “ 780 | 68 | 64) 1291) (S°85) 16255) G27 (era bo 8 a pkg 45 
550 Le 800 | 68.1 67 | 126] (8-8)) (6840) 76567) (8-24 -.4-1 1 taties 34 
120074 780 | 68 | 68 | 188] 3-8! 6-5] 6-7] 8-6] 4-4] 1-1} 60 55 
TU oes, 770 | 68 | 68: |- 183.) 3-81. 6-5 - 6: v) 18274 4-5 | 14y 42 sat 
8.00 ‘ 760 | 68 | 69 135.) '3-Sae.8382) GEO) Ota eG T aienos, 59 
S300: 760‘) 68,1.70 1133 de 333907). (GaSt. 70, Botte eee fia 
D000 55" 770 | 6841 70 | 1801" 3-93) \6s8 0 70% 28. Ga 24-401 ae 0 67 
De oU je 740.1 69.1 70 |" 128 | 482851 16240) (6. Ga ie oo Oe smn aD 
10.00 ‘ 720°'| 69 | '70-| 128°) 48489) (6S 66-3) S7-ba o Sol aieb2 60 
10.30 ‘“ 750 | 69 | 70 |. 129°) 8-84) 62241 (624) W7-Si (3-9 |) laters 60 
£100 800 | 69 | 70} 130] 8-8] 6-5| 6-7| 8-2] 4-0] 1-0} 62 60 
1a Ws 18 ay 8001.69 | 70 | 129°) 38567) 26207) $6.35) 4 com to ost UO tones 50 
12.00a.m 790 | 69 | 70 | 125 | 3°97. 6°61 6:8) 8:3) 3-7 | 1-0) 64. 57 
12.30 eS" 740 |70|70| 180] 3-5] 5-4] 5-6] 6-7] 3-4]0-8 78 78 
1-00" ** 770 | 70 |-69°| 1301 - 3-98). 16519) -G: 385) 97-94 4-15 1-0) 255 55 
seat Wek 810 | 69.) 69 | 1381 |} B37 BT) =O 5Oll 18204 t4-7e7 Tb) pot 47 
2V00e -* 760°1°69-)-69 | 130) 3-98 6384) 97-07), Tie3al 6-0 2s o7 53 
Beal 750 | 69 | 69 | 131) 3-971 7-41 7-6) 9-3.) 4-4) 1-4) (42 38 
3.00 ‘ 770.1 68.|.70:| 13801 (3 :ORP eee Sele sSe ato eas 44 
Bae. 740 | 69 | 70| 132| 3-7] 6-7| 6-9| 8-6] 4-7 | 1-8 44 40 
4.00 ‘ 750 |.69 1 °70'| (181)) (8-845 veal 7s Oro Se O42 2 eo 56 
AP SUi 770°) 69.170) 181 | 3-64 GR WOr aah Pirlo Oo eee DL 
5.00 ‘“ 760°) 70.1°70-|--1284) 93-5) (6830) 6G: oo) Ge eo 1 0 Oleg 68 
Brau... 770169 1270 | 180 | 68-8 1166722679 aieo)) orn) we te fn 
G2007"' 780-169 1,70} (128°) 3-95- 8vOl) BSaga Osos 14 Le 70 66 
6.30, -“ 780 | 69 | 70) 129 | 8-9)| ‘7-9°) (8:1) 19-6.) 4-6.) 13h 68 64 
we00u" 770.}.69. 1.70 15 180. 93-07). S7eBe Seo) TS le ko es 65 
Rast Weed 800 | 70 | 70| 189! 3-8] 6-9| 7-1] 8-6| 4-4] 1-3) 70 65 
8.00 ‘ 800 | 70 | 70} 188] 3-9] 7-4| 7-6] 8-7] 4-38) 1-1} 60 56 
S300" 780.170.1708 1812) 4859 27. Oa SOs Zoe a aoe > 69 
O7007 70034770 1 704° A807 393) 52h 1.7 ee Uae el mOD 61 


a 
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PRODUCER TRIAL No. 36. 


Date—March 22-23, 1909. Producer No. 4, at McGill University. 
Time of lighting up—2 45 a.m. Trial commenced 9.00 a.m. March 22; ended $.00 a.m. 


March 238. 


NS gun 


29: 


Duration of trial—24 hours. Kind of fuel—No. 34 coal. 
Observers and staff during trial—Cameron, Killam, Gardner. 
Computers—Cameron, Killam. 

Chemists—Campbell, Nicolls, Stansfield. 


SUMMARY OF OBSERVATIONS. 


FUEL. 
Total coal charged during trial............... 2. eee cee eee eee eee lbs. 1325 
Mobisture in coalvas: charged rire om Fs eile oe Bae he per cent. 1-1 
Calorific value of coal as chargedy perilbie.. .h).ge Sarvs eee. B.T.Uz ~ 41590 
AS TAMU bagi (6:4 1A Oyo 0 18): ccs bSracol ae cae at eer eect mee a Brier 1720 
Proximate analysis of coal as charged (by weight): fixed carbon, 
56-4; volatile matter, 24-4; ash, 18-1; moisture, 1-1. .per cent. 
Combustible in dry refuse removed during trial: fixed ‘carbon, 
POSE AVOIADMe ALECr A Ae. AN och aide 2S ek Ree e ae 2a eele Total en cent. 33°4 
Average depth of fuel bed ( (measured from centre of gas outlet) .. ins. 41-7 
Gas. 
Total gas produced during trial (from meter readings)........... cub. ft. 86080 
Average temperature of gas. léavinds producer et i nana eee tues oe 739 
Ait WGC a AP eon teed hoses ea. ete wie 68 
Average temperature of air in producer house.................. Pi, 68 
. Average higher calorific value of gas per cub. ft. by calorimeter 
as LODSEIV EC inter as oo Tae tes Rooks GW). ., See hee i ee ee. BIE We 0255 
. Average higher calorific value of gas per cub. ft. by calorimeter 
(cas dry abb0~ andi «7 lbs per sqians)< oeaias oes oes call. B.T.U. 105-8 
Average lower calorific value of gas per cub. ft. by calorimeter (gas 
dry atvoOwanitalaay lbsapersdy 10s). (2... als. bse hoestime 2 B EUS tae 
PV Verace Warometric: DressUrl Gs. vcs 0. x acie swe ARGS Ldeeetes. a8 a Ibs.sqin. 14-58 
MMS UC CIOTAA Us DIOCUCED arte autos ote tee APR aS Sete are ins. of water 1-2 
Bie suction yal exnastens ad 08 Ai eis ais. ee ole ss uae ins. of water 8-07 
Ea pressure Of Pas at; meter. 3A. \uc5.s apc Ne sl ees ins. of water 5-2 
Steam, Watsr, Erc. 
‘otal steam.used in producer during trial. s: 2s...) 00. et oo) Ibs. 2280 
“¢ water used in scrubber and gas washer..........:......... Ibs. 365-40 
‘‘ tar extracted in scrubber and gas washer.................. Ibs. A5 
Average power required LO ATINeGTOx austere wow ake a dt atc e , ERP 2:5 
WASLWOSNEE we occs as ous Goch ues HB 1-5 
ENGINE. 
Total revolutions during trial (from counter)................... 309120 
A Veraire explosions, PernimutLer. Gen se sew vse ele Gt ose togea 103-1 
Wwverage elective loadion brakesit tac. sides cake avis oa oR ee ce Ibs. 164-2 
Mneeelye radiisrOb Drake, WHEL. man huey ais oor die) eb oe ee ft. 3-836 
Average mean effective pressure from indicator diagrams......... Ibs.sq.in. 64-25 
Notes. 


Fire poked at: 10.25, 11.05 a.m.; 1.10, 2.05, 4.40, 6.30, 9.50 p.m.; 
Refuse removed at: 12. 00 a.m.; me 45, 7, 00, he 00 p.m.; 1.35, 4.1 
Behaviour of coal: Worked well. 

Average time between poking: 2 hours, 24 minutes. 

Clinker: No trouble. 

Tar: No trouble. 

State of engine valves at end of trial: Did not need cleaning. 
Valves last cleaned: March 9, 1909. 


ANALYSIS OF Dry Coat. 30. ANALYSIS OF GAS BY VOLUME. 
Hydrogen essay ae 4-0% Carbon dioxide.......... 11-7% 
Carnot eae ain 68-5% Oxygen. i ee 0-5% 
INIUPO@EN hoe oh as 1-0% Carbon monoxide........ 12-3% 
Oxygen se wes. 6-3% Hydrogen aes os 11-7% 
Pulpit eee te. 0-4% WIELD ATION: tien. 5-6 2-4% 
Total carbon contained Ethylene ues ae ee 0-1% 


by dry coal charged 898-0 lbs. INSLTOG ETS tere ea. 61-3% 


gives no trouble from dirt or tar. 
the engine frequently slowing down. 
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ZEMARKS. 


large units. 


SUMMARY OF RESULTS. 
ToTAL QUANTITIES. 


Dry coal charged during trial.... 2.5... 6-6-0 25s eects eee eeee Ibs. 
Combustible charged during trial..............-.-+-..+-.-.5-- Ibs. 
Average B.H.P. of engine during trial..............-..-..-.--. H.P. 
‘$s indicated H.P. of engine during trial................... He. 
“HP. taken by exhauster and gas washer................ Hig lee 
‘“  BH.P. while gas consumption of engine was taken....... HAY. 
a ‘¢  eorresponding to total gas produced............ ER 
a qs a (a3 6 a and 
available for outside use, allowing for power used............ pa yh ost 
HourRLy QUANTITIES, 
Coalicharged pen Hour. «\.-,22uicsmieppspeeie sete ioe ets ea lbs. 
Dry coal charged per hour... ........65 2-0-0 esse eee eee eee. lbs. 
Combustible charged per hour. . 05... .. 0.25.4 60-5- 2+ - 22 0n- +) ee Ibs. 
Coal charged per sq. ft. of fuel bed per hour..................... lbs. 
Dry coal charged per sq. ft. of fuel bed per hour .!2te rai. wee lbs. 
Combustible charged per sq. ft. of fuel bed per hour.............. Ibs. 
Coal (as charged) per hour equivalent to power used for auxiliaries lbs. 
Coal (as charged) per hour equivalent to steam used in producer. . lbs. 
Gas (by meter) supplied by producer per hour.................. cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer 
per hour. sre Smee. WA Dl 2k BRA Re ee eee cub. ft. 
Gas (by meter) supplied to engine per hour while gas consumption 
was takefi oy cies Bid, Se te cub. ft. 
Gas (dry at 60° and 14-7 Ibs. per sq. in.) supplied to engine per 
hour while gas consumption was taken...........---++--54: cub. ft. 
Calorifie value of coal charged per hour......................-. Bau: 
gas produced per hour (lower value)........... pal Us 
Steam tsed in producer per hour........: 01+ -.050 0.0 bet eee ee lbs. 


Economic RESULTS. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 


bustible chargéd.0 4s «ks boas ce eh pepe ete rare cine ok cub. ft 
Gas (dry at 60° and 14-7 lbs. per sq. in.) used per I.H.B. per hr.... cub. ft 
ce (zs ce 6 : 73 3 4 AP (a3 ; cub. ft 
Steam used in producer per lb. coal charged...........--.-.---- lbs. 
Water used in scrubber and gas washer per lb. coal charged...... lbs. 


Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 


diced eran es oC eee Oe eee eee lbs. 


Charged. case chines alpn-U le eueeuee He aia mmmere = Suriinee eon gree eer per cent. 
Efficiency of producer plant allowing for power used for auxiliaries per cent. 


Efficiency of producer plant allowing for power used for auxiliaries 


and for steam used in’ producer. ites are ee ene es per cent. 
Thermal efficiency of engine, based on B.H.P................5-. per cent. 
Over all efficiency of producer and engine plant.................-. per cent. 
Calorific value of gas supplied to engine per B.H.P. per hour...... Beles 
c i coal charged into producer per B.H.P. per hr... B.T.U. 


Coalas Dry 
charged. coal. 
Pounds per hour charged into producer per B.H.P. 
developed (by engine sage. 56. «40s a eee ee gts Oe 2-14 2:12 
Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
BUSINATICSY Fo) aeeseet wotad On ees dese ie oe 6 ee ee 2-54 2-51 
Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer.... 3-17 3°13 


This coal seems to work well in the producer, requiring very little attention and 
The quality of the gas, however, was poor and uneven, 
This coal would be well suited for producer work in 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 29 
Date—March 18 and 19, 1909. Trial Number—35. 
OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


BavOMeteiVa ter IMMINe OLtLialvyy te lee. tc eckson aie Ce Ok, plc 29° 67 inches. 
st eh aT ey mies artes Peer eae vile eae od. sec RED © OU ee Pe cab 29250. 
4 ECOL Crtaler set. ek. meet MRR, i Lom lh RR Pa AD in = ee 
Watemmetermresdiny at S.30%a.m + Viarch) 189. .4..c smectic bokcnanc neds 07,561 imperial gallons. 
ae 45 ae (oo OF astris LO Sete aaa ty ES cee OE OO: 2iyerrs a 
Differenceszind23shourays: cree ee eee 1565 Ole ‘ 
RUPE PMIMEDEOCUUOOE DASE so anc a, cts ole 6 ook as Ae Leone hela Ah PAHOA Cees wees 956 lbs. 
Average level of coal below top plate of producer..............ceceecsccesecce 16° 7 inches. 
TIME 
2.45 a.m., March 18 Fire started with 10 lbs. of shavings, 20 Ibs. of wood, 140 lbs. of 
coke. 
oda. * “© On down-draft with fan exhausting directly to the atmosphere. 


6 , 00 cc 6c “ec 

Bau - - ‘* On down-draft with blower. 

candi «Started engine. 

lt ae : ‘Charged 135 lbs. of coal. 

Sai 4 “Trial started. 

Le p.m. if ‘‘ Gas washer blown out with steam. 
10 % 45 ‘ ‘cc oe 66 a3 

Sel5°a.m., “19 Trial completed. 


4.00 “ ‘« “Charged 170 lbs. of coal. 
(a9 90 (73 it 


No trouble from dirt or tar in the pipes; valves were not cleaned before trial. 
40 lbs. of tar removed from the wet scrubber. 


Wet refuse removed from the producer during the trial. ..... 26.0.5 fees coe ccececcccedhecee 491 lbs 
Peeample of 250:lbs. of this when dried weighed 0). 6.505. Sb ce doo one k vile cc cue ocedecducn., 66 * 
Wet xreruse removed fromthe producer after the trial; ...6¢ 6. ceciccscsceceeevuccbecetonc. 2650s es 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Date—March 18 and 19, 1909. Trial Number—35. 


Note: R. and B. apparatus used. 


Carbon . Inflam- 
Carbon Ethy- Meth- | Hydro- | Nitro- 
+ y | Oxygen mon- mable 
Time Dioxide lene | onstage ane gen gen gas 


per cent. | per cent.| per cent.| per cent.) per cent.) per cent.| per cent.) per cent. 


9705: acisge tet te 0 0-5 0-0 12-6 2-8 9-9 64-1 25-3 
10500) See ce 0-4 0-0 16-2 1-9 4-4 68-5 22-5 
1103 Se ee Lae 0-6 0-0 11-3 1-9 13-9 58-3 27-1 
12.00 p.m.. 2.4 712-2 0-4 0-1 12-2 2-4 11-0 61-7 25-+7 

100 ee ae 0-5 0-0 11-2 2-3 11-3 60-5 24-8 

2.00» “ 8-9 0-3 0-2 12-4 2-7 8-4 67-1 23-7 

5. OU ers 6-6 0-2 0-2 15-1 2-9 12-9 62-1 31-1 
4.00 “ 9-8 0-4 0-0 12-6 2°0 7-9 67-3 22-5 
B00 12-4 0-5 0-1 12-8 3-0 16-0 55° 2 31-9 

6.45 “ 8-6 0-4 0-0 12-9 3-0 6-8 68-3 22-7 
Salo 6-5 0-6 0-2 15-3 4+] 22-0 51-3 41-6 
Datos e 9-7 0-5 0-0 12-3 2-7 12-8 27-8 27-8 
1B 6 Be 8-7 0-6 0-2 14-0 2-8 10:8 62-9 27-8 
fi POUURTD: aces 8-4 0-5 0-0 16-1 2-4 8-2 64-4 26-7 

LesQres 8-1 0-6 0-0 i7-8 2-3 2-8 68-4 22-9 

200% 10-1 0-5 0-0 14-0 2-1 4-5 68-8 20-6 

4.30 ‘ 10-9 0-7 0-0 14-0 3-1 15-4 59°9 32:5 

6.00 ‘ 8-9 0-5 0-0 12-3 2-0 7-4 68-9 21-7 

Lehn.‘ 9-0 0-5 0-2 16-5 2-2 2-5 69-1 21-4 

¥0ai 12D 0-5 0-0 10-9 Ra 3:5 71-0 16-0 

(Special] sample.) 
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OBSERVATIONS OF GAS METER AND B.EH.P. 


Date—March 18 and 19, 1909. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. 


that all the gas is passing to the gas engine. 


CONN HOP PWWONNRR 


Trial Number—35. 


Time. 


Main 
gas 
meter 


readings. 


cub. ft. 


2676300 
2677960 
2679890 
2681860 
2683900 
2685620 


2687590 


2689250 
2691300 
2693060 
2695060 
2691860 
2698630 
2700520 
2702410 
2704290 
2706310 
2708010 
2709680 
2711580 
2713400 
2715740 
2717020 
2718730 
2720470 
2722130 
2723450 
2725650 
2737450 
2739080 
2740660 


2734100 
2735960 
2738035 
2740210 
2741910 
2743620 
2745485 
2746850 
2748745 
2750250 
2751130 
2753570 
2755510 
2757180 
2759055 
2761050 
2762835 


Cubic 
feet 
in 
interval. 


irae? es) ON ie ie & 


ose? @7 6 (eo) © jejEe le 4)! © fi8) 8 ep tes) je) 56) "ss 0 


Remarks. 


Loads on 
tight and 
slack sides 
of brake. 
lbs Ibs. 
275 96 
300 125 
275 115 
275 115 
ral te. 115 
21D T15 
275 115 
275 115 
Diy 11S 
Ps 115 
215 115 
275 115 
tO 115 
275 115 
275 115 
275 115 
275 115 
215 115 
210 UES 
275 115 
275 115 
275 115 
275 115 
275 115 
215 115 
275 115 
210 115 
Dio 115 
275 1 ee 
275 110 
275 110 
275 110 
275 110 
275 110 
PRS 110 
275 110 
a hss 110 
275 105 
275 105 
275 105 
275 105 
245 105 
275 105 
275 105 
275 105 
275 105 
275 105 
275 105 
275 105 


Sr an 


N.B.O. indicates 


Revo- 
lutions 
counter 
reading 
on side 
shaft. 


coereerer ee ee 
oy 00) Oe ts: ele, e 
O Dei Cir AOL mary 


Bi wieeey 6) ie wor ee: 


om bevel ove: ‘seyret ie 
see we 8 6 t © 
wre. Ge) ep tenkeciot 6 
se, 0) okey ey (ation, 


er) 


o)\6. (eae! Sette) meh © 
we 4) 0a) Ol a er re, 
Cr 


ef ie: \ered af em Sows 


A's) 6, 0.240) eerie 


eo) ee eis6) ae <2 


eiie) eles) <8) 0,08, e 


Si Tet) ie) \¢: “een se 


sings 106) Vetiet ®) cate, 


“ces mikey se)" se), wh eed 


het) pts Ce, 16: 461 \’el) tee (e 


ey Pile (6 1 ewe iol ie 


eis es 0) 6 one s 


oc ee ee ee 


ele. 6) on 6 a ere 


ee ac er Op elnetive \e: 


ai ete) |e! 0) “et of wie. 


re ee 


* eee 8 ete ere 


CWSCTNC Mel ty 


© iui @ 6) 6) @ .& [eve 


cewoevr ee ee 


cee ee ee we 


eed @. ee is 6S 


oe eee eee e 


o 0 © 6) 6) 8 ae 10 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 
Date—March 18 and 19, 1909. Trial Number—35. 


Note: Boys Calorimeter used. 


ae Water eae: a i 3 3 
g oho eg. Cent. [OS OQ. 
Time | fei) 2 3 ere ef 

@ Wl kD 225} He + 

ins] =) niet o . 

o 10s inlet) Cute ee no = | 
8.15 a.m...| Thermomelter not| ready lbs. 
Bede 57 | 2. |.6°27 | 15*51) 1735.) 105-7 25 | 
645 59 2 | 5-32 | 14-48] 1750] 95-2)10 75 
9.45 “ ..| 59] ay | 5-23 | 18-74) 1615 | 93-4)10 125 
LOatb tt 59 | 3 | 5-01 | 14-53] 1695 | 109-4)11 175 ) 
100450" 60 | & | 4:95 | 11-721 1660] 89 }12 925 | 
ee lies 62} 4 | 5-05 | 11-45} 1800] 91-2 9275 ; 
11.45 0.) 684 2 SPB 16 15)al MOeeCs 325 
12.15p.m...| 61 | sy | 4:51 | 18-41) 1610 | 97-3 375 
12.45.“ 64| 4 | 5-15 | 13-69] 1615 | 109-7 425 
115 “ || 64] + | 6-00 | 14-46 1695| 97-4 475 
1.45 “ || 65| a | 5-47 | 15-62] 1830 | 126-2 525 | 
215 “ ..| 661 4° | 5e61-| 14-03) 1660 | 110-9 575 | 
9.45 « 67| 2 | 5-70 | 12-08} 1840] 93-0 625 ; 
3.15 “ 65 | +2. \abr22 | 12-28) 1600") 4192-2 675 
8.45 67| # | 6-02 | 17-27] 1680 | 99-8 750 - , 
4.15 “ 68 | 42 | 5:87 | 19-151 1705 | 119-5 800 | 
4.45 “>. 1 68)| 2 (65867) 16267) 1785.) 100-8 850 
5.15. . 1 691 2 Wbeve i568) 1700 eo es 925 ) 
5.45“ 68} 2 | 5-40 | 16-64] 1730 | 102-7\11 975 . 
6.15 “ ..1 68} 42. MSr@7 ) 2480-1660 [893-6 1025 | 
6.45 “ 68 | 4% | 5-20.) 14-25) 1780 |. 124 1075 
715 ot 68 | 4 | 5-73 | 13-20) 1660 | 48-2 1125 
745 “ _ | 68| 2 | 5-60 | 12-50| 1600 | 105 1175 
id oe Gas! out in| Calorimeter. 1225 
8.45‘ 68| 4 | 5-62 | 10-03] 1600 | 111-8 1275 
9.15 “ 68 | + | 5-40] 12-46] 1800| 99-7 1325 . 
9.45 68 | 3& | 5-35 | 11-00} 1780 | 95-3 1350 
OAS * Gas| out in| Calorimeter. 13ro 
10.45 “« 69 | 3 | 7-30 |. 13-75} 1800 | 110-3 
W.15 « 69 | 3 | 5-73 | 13-50) 1620 | 119-7 
11.45 “ 69} + | 5-60 | 12-20) 1600 | 125-3 
12.15a.m...| 68] 4 | 5-47 | 10-56 1760 | 106-4 
12.45“ 68 | ze | 5-66 | 13-27) 1750 | 90-5 
ig 8 67 | zy | 5-53 | 12-13) 1850 | 82-9 
ee Gas} out in| Calorilmeter. 
ei a 68 | + | 5-96 | 11-65] 1770 | 119-7 
2.45 “ ..) 69) 4% | 5-70} 10-50) 1600 91-3 
Ces 69 | = | 5-84 | 13-04) 1975 |-135-0 
3.45 “ ../ 69) 4 | 5-75 | 10-21) 1865 99-0 
ey 69 | s | 5-64 | 13-33) 1615 | 118-1 
4.45 “ ..|69| a | 5-70 | 12-97) 1600 | 110-5 
5.15 “ ..|70| a | 5-83 | 12-41) 1900 118-8 
5.45 “ ..|70| a | 5-79 | 10-76 1815 85°7 
Rela oe 70 | 3; | 5-60 | 12-55) 1770 | 117-0 
6.45 Gas| out in| Calorimeter. 
7.15 “ ..|70| ye | 5-85 | 13-16 1720 | 85-4 
Ab OO d aie \2DE87-1 14281] 1780 | A084 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—March 18 and 19, 1909. Trial Number—85. 
PRESSURE. SUCTION. STEAM 
TEMPERATURES. Ins. of Water. Ins. of Water. PRESSUREW 
af 6 ss Nae mT em Lee PROT SENLSY 2 pS fe RON nas AP 
Meter. Exhauster. lbs. per sq. in. 
Time. | ar “ 
eg a 
5 Os Cas 

Fee (ale | ae | Sill ake eh dead ee LE MSS) yah 
Be eae ou aera is mites | Daa). 2 le 
Segoe eal cpet lh te, C s) Sia Sinead 55 fo) 

8.15 a.m 660 | 60 | 51 LID nes 220s 5 ol 5-3 Oe 2 ea an iG: aes sare We aay: 
8.45 * 700 | 61 | 62 tovin tose 6- Ont £625 1-85 00S D iO Gla 62 59 
915.“ 780 | 64 | 66 ESO SG C7. 69> 7-8e> 926 8 r7 4 10h 64 62 
9:45.“ 800 | 66 | 64 13 DEG oa mn goG [sO ache od bebe cee 5S 55 
nN oe ei 760 | 66 | 64 Pos ion 5-3 Beh O28 fooo-Ou Orsi a. tO 67 
(lt aie 780 | 66 | 65 TSO BEF] eS 0) 82 10-5 srs du ld SY ligue A ats: 67 
fe Ek a 760 | 68 | 67 133 Se a2 ie era he 2 | Sooo iOS ead 41 
eae 760 | 68 | 67 Lo4 oO Utew, weer cet LOsO | Aobid, LO eas AO 
12:15 p.m 790 | 68 | 64 185 hes eo Gio VouGraet 6-0) | | Oe pene 49 
12.45 840 | 69 | 68 TS 2G°5 Om 9% 210-6 4A OG 4.62 55 
i lv Bo tage 780 | 71 | 68 133 SS ht oOo s | 10771. 4-0 | 175" 68 65 
pORE. i TOU} Ye 70 Poole ok Gap G- Ore so tear Tle Or 864 61 
Baro.‘ 100) 79-470 142+ 9345 Geis 9620s O° Oye O58 | 1s OG? 64 
2et5, fou VFSBUG TL Leta oOo waren ea | TOO" 4-0) 1 OF 169 65 
= ho bea 710 | 70 | 66 SAfere oes GO ta Or ath Oe 1a wore LOTS. bo 58 
Sean 720 | 70 | 69 LA tee 4h ON Peto f Oo fora Ur ome 48 
7S a BOOT Loreal Teo oh ere thet Oe ase er 58 5a 
4.45" S20 pone e AS eo Phe) etree LOO oer hr O-60 55 50 
yeu Napes Fiore he 145 *P oot | 694 6-6 F100 3-2 025)" 50 45 
p45. 800 |} 72 | 70 14S aes pelos a Ge Gri 9+ 6. i oe GciLO: Wo oe 47 
Gabon‘! TOO 72 1-70 1507 "S15 6-67 6°38 | 9-8) 38:5 10-6 3 32 
Hato VA0 (Toa aL 146") —3'-5: 16-70") 6*2°7 79-8 1-428 | O°71> 80 74 
tPalp V40 1272470 Leathe oe0 2 6-0 O-2-.s Seite aco | OTe. 6S 60 
1a40. C4Orh Toe eG 1495) S34Ae 7st Teor EL Oe Acer ee Ole oo 52 
Seto. 740 | 72 | 69 14S SS 4 OO aie Lie O 1? AO LO 363 50 
St4oen C20 T2440 128 ti Bos) (oo eon 220) | BZ: 06h" 68 65 
Gaby: * DOWN TO 110 149 | 3-1 6-0F\> G2 12 9-5: | 4:-0>) 120). 67 64. 
Or An. f 730 | 72 | 69 $O5 1 Osea Ole OA bined contol Son GO 54 
Lda 740 | 72 | 68 L852 686 4 -Gtstie LOaOety 2-8 tes Ghie GO 55 
10545: 680 | 73 | 72 L306} ork BO) [e OeuletosO tl cosa pee Gr ay 0) 67 
ee Pos‘ 730 | 78 | 70 132°) 332) 694 £1 626.15.0-O001> 8-802 O70 67 
112456 700 | 78 | 70 LOAa oral Osohie Os pblesOrk. leloe soils oben 68 
12.15 a.m M201 Oo. tee £365) Roca Go tf 6-7 j210<o |. 4:4°| 2-3) 60 57 
L245) 6" 710 1 72 + -70 33>) 3-3 Geo Gite lO Wedel Oe 7 Ol 58 
h15 °°‘ 740 | -70 |69 £34 iso fale Oo Orte oe ebb wi) Aho Oe Shy 58 54 
1245-4 COO Lis 0 foo hme Ocelot Sedell-Fie 4-35) 0-5) 261 DT 
Ae ADOT 2 a2 Ws9u eae a oboe pl ole sO Shere. Gs [e Oar 66 63 
Zee mes, Tou Cole a ToGo von a bod 62a) Uo. | Oo ot adiy 4D ca 
Shoe 780.) 72 |°70 128 434 SOP e ogee y A Bonk thet eT 64. 
onto.“ L000. 7 2ch ere 142 1eFS 964 = G6 Stseb bil: 8.7) £3651 21238h 63 59 
ce as 1609172. 1372 PS5c Pon 2M ote ee oso SU | oD | sor 63 58 
AAG Sc ToC: ete eee T2300 oak 5-1 Ete relies acs cae. Lied ©) 66 
Ll TOU.) fo. tee oO ue een Pate Or oD bees (feb ear 7 1 66 
pean“ TSOANT 1 eee loo bb o:4 4 26-2 1" 6°57 “8e9eh. 3-9-1 2-41° 60 5d 
G15" TOOANNF 2 HET D Pata oO De Or aoe: 780 Os Ate BRA V1 50 43 
6.45 “ POOR iaT cane 140 | 3-1 De toteemeo ste L Se BS Be rs aces 48 
¥ inh baa POUNSI Zee Loonie Gitmo ee ge 1 10+ 9>h> Ash 1 140 G0 55 
ovaey | P20 etal 140% 3-1 HOO ARN os Wie Sl OR PA anc Lan Mas Reap Om 6 68 
ed 5 eal (O04 72 72 [SO pe owiehe pels Oo) ae lobo 71 66 
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PRODUCER TRIAL No. 35. 


Date—March 18-19, 1909. Producer No. 4, at McGill University. 
Time of lighting up—2.45 a.m. ‘Trial commenced 8.15 a.m., March 18; ended 


8.15 a.m., March 19. 


OS ies samt soak olla 


29. 


Duration of trial—24 hours. Kind of fuel—No. 29 coal. 
Observers and staff during trial—Cameron, Killam, Gardner. 
Computers—Cameron, Killam. 

Chemists—Stansfield, Campbell, Nicolls. 


SUMMARY OF OBSERVATIONS. 


FUEL. 
Total coal charged during trial) {v2.0 epee ue ee ieee Ibs. 1375 
Moisture:in.coal as: charged !....). 2) Sy) caeie siete ee a ea ae per cent. 1-1 
Calorific value of coal’as charged; perJO.-) = een B.T.U. 183830 
f cof dry codl per: Ib. 2 eae ee eee B.T.U. 13480 
Proximate analysis of coal as charged (by weight): fixed carbon, 
67-8; volatile matter, 25-1; ash, 6-0; moisture, 1-1........ per cent. 
Combustible in dry refuse removed during trial: fixed carbon, 
62-6; volatile matter, 355)29, Gees pe eee eae Total per cent. 66-1 
Average depth of fuel bed (measured from centre of gas outlet)... ins. 43-3 
GAs. 
Total gas produced during trial (from meter readings)........... cub. ft. 86535 
Average temperature of gas leaving producer................... pie 710 
- . * at meters cel athe Ce eames Se rte eee ie 71 
Average temperature of air in producer house.................. SE 69 
Average higher calorific value of gas per cub. ft. by calorimeter 
(as observed) y . hose lS ayers ahaa ce oat es ee Bel; U. y 1048 
. Average higher calorific value of gas per cub. ft. by calorimeter 
(vas dry at'60° and,14- 7ilbs)-persq< in.) ie. 9 ae oe ee ee Bel Ur elles 
Average lower calorific value of gas per cub. ft. by calorimeter (gas 
dry:at, 60° and 14, 7dbs «per isd sta) s2 soaks ieee tee ie ae B Ley, L0ges 
Average barometric pressures .2s8 tee ena ae ak ee Ibs.sqin. 14-56 
‘f) ». suction ‘at produGger tices fee. ees eee eee ins. of water 1-1 
*. suetion’ at exhausteree yar. pak ere ee Ete as eae ins. of water 9-1 
<*.,  pressure: of ag at ametera suo ace iy re eae ins. of water 4-88 
StramM, WarseR, Etc. 
Total steam used in producer during trial? 4 ana. eae Ibs. 2184 
‘* water used in scrubber and gas washer.................... Ibs. 33030 
‘¢ tar extracted in scrubber and gas washer...............--- lbs. 50 
Average power required to drive exhauster.................-046- Ae Ba eae 2-5 
es “4 . PAs WASKCEs aia oe ive CL eta ee > HPs 1-5 
ENGINE. 
Total -revolutions during trial (from counter) see as ee 309042 
wVerage explosions per minute, =) Sas eee eee eee 102-9 
Average effective load on brake Gest. ee eee Ibs. 163-9 
Effective radius-ol brake;wheel Wie 2 eeu ae a een ee ee ft. 3-836 
Average mean effective pressure from indicator diagrams ......... Ibs. sq.in. 63-55 
Notes. 


Fire poked at: 10.50 a.m.; 12.50, 1.40, 3.15, 6.20, 6.45, 7.00 p.m.; 3.00, 4.05, 5.05, 6.05, 7.05 a.m- 
Refuse_removed at: 10.50,11.45 a.m.; 1.40, 3.15, 4.05, 8.15, 10.40 p.m.; 12.15, 12.50, 5.00 a.m. 
Behaviour of coal: Fairly good. 

Average time between poking: 2 hours. 

Clinker: No trouble. 

Tar: Very little produced. 

State of engine valves at end of trial: did not need cleaning. 

Valves last cleaned: March 9, 1909. 


ANALYSIS OF Dry Coat. 30. ANALYSIS oF GAs BY VOLUME. 
Biydrogen a0 a 4-5% Carbon dioxide.......... 9-8% 
Carbon d: pave ctecn- ict 76-1% Oxygen dice: k Gan Sheree 0-5% 
ENIEEODET. cs ae anata: 1:3% Carbon monoxide........ 13-7% 
Oy meng eo ewes re cae! 7°3% Hydrogen #. lice. eas a 9-9% 
DU ONUTS Pie gcd 0-6% Methane 247 inne eee 2-6% 
Total carbon contained Bthyleneae inane 0-1% 

by dry coal charged 1035-0 lbs. INItO@eN ene ee nares ee ae 63-4% 
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REMARKS. 


This coal seems to work well in the producer, as far as clinker is concerned, and will 


supply sufficient gas without much attention. The quality of the gasis poor. No trouble 
experienced during the run from dirt or tar in the pipes. 


SUMMARY OF RESULTS. 
TOTAL QUANTITIES. 


Wy eoamenoreea during tridl west. turks ee ths be cae he lbs. 
Wombueuiplecnargea during trial «2. ', iv. 6a. n ees Cee ee Ibs. 
eereee tint Ol engine during trial ,\..y.( eee) ocbe cea ves s cane HP? 
Gee nurcated LP eof engine during trial (4432). os. Linked ae 
‘‘ _ H.P. taken by exhauster and gas washer................ H.P. 
‘““ _B.H.P. while gas consumption of engine was taken....... Ee 
‘‘ corresponding to total gas produced............. ja late 
(a3 ce oe 79 a9 is and available 
for outside use, allowing for power used..................... HPs 
Hovurty QUANTITIES. 
Moakcnarseuunetsnour sie tees. et ft ne Taare ia ett: Ibs 
Hy ecOaWenareeceper NOUlEN Manis tae Ohi heute oy Ok OE ok lbs 
jompuctiole charged: per hour (ys, 005s Mh Pe lbs 
Coal charged per sq. ft. of fuel bed per hour. 420.2 .0208 2.5252... lbs 
Dry coal charged per sq. ft. of fuel bed per hour................. lbs 
Combustible charged per sq. ft. of fuel bed per hour.............. lbs 
Coal (as charged) per hour equivalent to power used for auxiliaries lbs 
Coal (as charged) per hour equivalent to steam used in producer. . Ibs. 
Gas (by meter) supplied by producer per hour.................. cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer per 
INOTEN RS AMR wiaheet EO MCLANE 2 Bch al Nk Ape eae 5) ¢ ge a Ac cub. ft. 
Gas (by meter) supplied to engine per hour while gas consumption 
AEE TNR cos crere nee obtuse) its Ain oa lt eo aaa cub. ft. 
Gas (dry at 60° and 14-7 Ibs. per sq. in.) supplied to engine per 
Cun wiille sasrconsumption was taken.) 0.6 @s.)2...... ben. cub. ft 
Calorific value of coal charged per hour........................ Batu: 
4 is gas produced per hour (lower value)........... Bou.U; 
ES eamvied ite producer pemhour si) se eee ke ee, lbs. 
Economic RESULTS. 
Gas (dry at 60° and 14-7 Ibs. per sq. in.) produced per lb. of coal 
SALLE seeped re ba eles peas My TN WN A he CuDatt. 


Dustiie Chatvece sic, wak at) ee et ee Nene ye cub. ft 
Gas (dry at 60° and 14-7 Ibs. per sq. in.) used per I.H.P. per hr.... cub. ft 
(73 (as 79 6c 66 (79 ” ay 66 cub. £t 
Steam used in producer per lb. coal charged.................... lbs 
Water used in scrubber and gas washer per lb. coal charged...... lbs 


ice (immrennae attr tne oul roan dee RSENS ok cae lbs. 


prc On stent Used in producers sec. s. Ase we eS per cent. 
Thermal efficiency of engine, based on B.H.P................... per cent. 
Over all efficiency of producer and engine plant.................. per cent. 
Calorific value of gas supplied to engine per B.H.P. per hour...... B.T.U. 


Coalas Dry 
charged. coal. 


Developed Hvieheine ws, sae be aes en 2-23 2-21 


SULMLa Dearie. eeTMuKG Say Sed, Ue ee Rae ph 2-64 2:61 


ing for power and also for steam used by producer.... 3°17 3°13 


bustible. 
2-07 


2-45 
2:94 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 26 


Date—April 5 and 6, 1909. Trial Number—40. 
OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


Barometer at begumng oi nat) EPEAT Sergi Fin At Aare Ain Ai GRO amuse! Sc ae ee inches. 
tb 6 -Sp.m., April 5s. Seana ees eet esr Gps ane tiny tue ee ee acne : “ 
i Send of trial ccs io eles, abet lene ee eaten eel er SD eats ae em oa eC oes 29°64“ 
Potal water Ws soc» ses ovsye sss dudes bln ep heole we nleraeue a ap REDO tespie ae a ata ae eae 34,070 lbs. 
Brick:in producer base, 2... 02 20 ses sd oie «mes legnye wietelmyeipithe mh mey ynei am dois eee «lsh 990. ~ 
Average level of coal below the top plate Gt the producer et: niet teeta: 16° 2 inches. 
TIME. 
4.00 a.m., April5 Fire started with 40 lbs. of wood, and 135 lbs. of coke. 
FO pea “  « On down-draft with fan exhausting directly to atmosphere. 
RO ale «ot Charged. 120: lbs.of coal: 
6 ‘ 30 (zs (as 3 ce 60 (<9 (a9 
: 0 “ (a3 iz oe 60 66 73 
: ¢ (a3 a3 (a4 60 vc cc 
8 ; OO a3 (a9 a3 (a3 60 (a3 ce 
8 30 (as (a§ (a3 ce 30 ‘¢ (a9 
art ee “ « On down-draft with exhauster. 
3.407 « Started engine. ” 
8.45 “ “ « “Trial commenced. 
8.45 © “ 6 Trial completed. 
Tar removed from wet Scrubbers. «(0% «+. + a atite sents ae Aes sine ot ne Gene ee Geir sleet) ee teagan eo 24 lbs. 
Wet refuse removed during, the, trial. 3.3 seem sete see lee pcyane seed Nees ee) een eee es ae il D5 eas 
When dried this refuse! wei@ivedssacu-ttti. see cicero ep ere eth tise nee ena ca es Si 
Wet refuse removed’at the end of the trials ..0 <i o..c 8 sot es a ees Ba dee teats wise see tee ee ai 1,065 aes 
A sample of 222 Ibs. of this whem dried. ...). . 5 04 van da. + << 8 i Sah = ite nie ee 1245 ee 


The valves were not cleaned after the trial. 


OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Date—April 5 and 6, 1909. Trial Number—40. 


Note: R. and B. apparatus used. 


a 


ae Carbon bine. NTitn Inflam- 
vee | SRE | Onze | BEC | mom | MSO PEE] | ml 
Time ere oxide 8 gas 


per cent. | per cent.| per cent.| per cent.| per cent.) per cent.) per cent.| per cent. 
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OBSERVATIONS OF GAS METER AND B. H. P. 
Date—April 5 and 6, 1909. Trial Number—40. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. indicates 
that all the gas is passing to the gas engine. 


DAS 

Main Loads on Net fates 

gas Cubic tight. and load x pibe: 

Time. meter feet | Remarks. slack sides - on bey a 
readings. in of brake. brake. ts ae 

—_—_—_——1 interval. | 

cub. ft. Ibs. Ibs. | Ths ieee 

S40 a. 4. <1 80904004 tm. oak 28 | N.B.O. 275 115 160 51440 
Pale o> Rn 3091860 1460 5 275 115 OO A cha ae cae ae 
9.45 ‘ ..! 3093930 2070 3 275 115 EGR eas 8 
10.15 “ ..| 38096080 2150 % 200 115 LOG AP ieee 5 te Aaa 
10.45 “ ..! 38098080 2000 i 275 115 LOO At a ee rae 
PEO. 3°. e-3 100190 2110 2 275 115 LOO te Foie ue Goce 
Masons © 23102030 1840 i 215 115 ES) Od lee bane ob ea 
Perle p.m... 36104210 2180 :: 275 115 1S UT ia ee eee te 
betes | ein 3106150 1940 ; 275 115 LOO Gra caa es eae 
i One tek 3 LOSO80 1930 % 275 115 LOOM AS ke ee 
45 “ - 173109980 1900 es Zio 115 1 GO) seh" ec 
Beton wet © SL11840 1860 : 215 115 160) (9G eee 
ae hte, OL 1S 30 1940 a 275 115 160 oe Ye ae eae 
oie: |) 24 3115630 1850 : 275 115 AGO) 4 We de eee 
eae Ne OL 740 1910 .: 275 115 16Q. 4: Be Pk ae 
Beto «3119380 1840 ee 21D 115 160) 24). nrg 

eee2cne |). 3121440 2060 * 275 115 160 04610 
ee | ie 3123280 1840 3 215 115 1603) ae ae 
9.405 4. 3125190 1910 ? 275 115 LOO: 5 |. as ae 
OP loge a +.2453126970 1780 i 215 115 100). 5 Sanaa 
6.45 “ ..| 3128860 1890 - 275 145 160) (a BS eee 
fam SOLS T0820 1960 sg 275 115 pC Ue pica ei 

erin = ky, alae OLOLOOU 1760 is 275 115 160 24631 

Beloy a 42) 3834593 2013 ch 275 115 160 

S45 18, 18 98136525 1932 a 275 115 160i) ie oe 
ORL ea herolosbon 2127 i 2hS 115 1 GOS shes sae 
rag” nS L408T7 2225 4 275 115 160, 3h 73) see 
P0210. .'- ft .cleeal427 90 1913 . 215 115 LOO Ce 4. ae ae 
TAD G. ) cP 3144662 1872 = 210 ike LOOP A es 22. ocho ae 
Beeto. 3 r) OL46580 1918 ry 210 115 LOOE LE Ah ee 
11.45 “ ..| 38148400 1820 21d TES LOGOS ee. he ae 
£2710. 8.00.: . 123150425 2025 - BaD 115 GOP Ti oar a Bees 

PAA ol . 3152280 1855 : 275 115 160 56277 
Palo! A) apmoro4 190 1910 ‘4 275 115 1 Ge Wilco ae 
ate ee ee L56180 1990 ss 275 115 PS WM lat ae Ras ee 
Peo 6 creo lnS220 2040 = 219 EES GON amie ils aes the 
eee. ee. Po LOOSOU 2130 a 245 115 UECU SD BS Ra SR 
Saboe ete Oo LOa2oG 1900 275 115 160, Fase 
o740 *. 4,.193164350 2100 fs 275 115 LO os a 
Wale 9° aaa LOo900 1550 s 275 115 SONS ue eR eee eke 
4.45 “  ..| 3168000 2100 ‘y 275 115 POO Pia As as 
Belo *" +4,24 3.169990 1990 < 275 115 LOOM Wigae ee 
Beto. ot. yl) 8141860 1870 e 2715 115 LOGOS Real: Bak ae 
Gab “ ....) 3174000 2140 - 275 115 LOO AS  crts carts, ae 
Beta lst) 3175850 1850 5 275 115 Opi SESS Cat ate 
fet ant) 3179930 2080 275 115 LS toe ae Pee eae 
meee thal 79770 1840 = 275 115 DGON oh ed ea a 
meee aed, 3 3 £81750 1980 ‘ 275 115 LOR alec  Bik ae 

BD “1. +) 3183500 1750 fa 275 115 160 10810 


OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED 
Date—April 5 and 6, 1909. Trial Number—40. 


Note: Boys Calorimeter used. 


PN Ree Water Temp. 8 HS a 
Seah our Deg. Cent. |S‘S | S& ae 5 ee 
Time cic) 2 8 oF BL pe Time ea é a 
a° aS Inet |Outlet 3 . G te EE = Ed 
COS Ose] mo OO] & Aa, 
Ibs. lbs 
8.45 a.m 52 a 6-49 | 18°06 16509°100-S) (8745 aim re ee 8.50 a.m 
Gabe 54 3 4-70 | 14-95} 1700 92 9.00 a.m. 50 Ocoee See 
0.45. 56 3 4-38 1 15*23).17380 99 OF4G 50 100 |10.55 a.m 
10eb5 =“ De 2 4-60 | 15-11) 1600 | 100 {11.00 ‘“ 50 150 hese See 
10.45 ‘“ 58 2 4-64 | 14-14 1610 90-8/12.15 p.m 50 ZO ci cy eee 
Listy 59 2 4-59 | 15°23! 16405) 103-7). 19308 50 250 Oa ees 
Lipase: 60 2 4-58 | 14-79} 1650 | 100-1) 3.00 ‘“ 50 300 | 2.55 p.m 
12.15 p.m 62 2 4-59 | 15-17] 1660 | 104-4) 4.25 “ 50 350 Tee ee 
12455 "" 63 2 4-97 | 15-03} 1690 | 101 raga. 50 A00 45. 3oee 
Daloteys 264 2 5-01 | 15-73] 1700 | 108-4) 7.00 ‘“ 50 450 | 7.00 ‘ 
i453 65 2 Sropd lows Lipo 88 Se) Wee 50 500 /|) i. See 
Dr el OO 2 5-66 | 16-15) 1660 | 103-5) 9.27 “ 50 550 109° 2oee 
2 Abe 67 2 5-43 1°15: bal 165 99-5)10.50 ‘ 50 GOO 4.) See 
Sepia 67 2 5-59 | 16-36 1655 | 106 {12.00 - “‘ 50 DAO ss yi. se ee 
3345 5 68 2 5-89 | 16-29) 1665 | 103 121575.10 50 TOO el So. 5 Bee 
4515.8) 64168 2 5-81 | 15-20) 1680 OF Oh Leo oe 50 LOO Wi ee ee 
ArAnwes 69 3 5-73 117-06 17800-1033) 3245" = 50 800 | 3.10 a.m 
Sebo 68 3 5-55 | 16-26 1755 99-3 5.00 “ 50 SOOT i... ake ee 
ayer eee 67 3 5-57 11740 1770 11087 6815s SS 50 S00 sl oS eee 
G15 eal G7 3 570 || 16°47) 1795 | 102-1 7745 50 950 4%. 45 ee 
6,45. “* 67 2 5-36 | 15-48} 1640 98-3 
(odo sol Oy 2 5-63 | 16-56} 1650 | 107-2 
TES 7 nde OO 2 5-68 | 15-52) 1690 98-7 
Stipes 1. 66 2 5-65 | 15-17} 1760 99-5 
8745: ** 65 2 5-55 | 14-25! 1770 99-0 
9.150% 64 2 5-25 | 13-27} 1920 91-5 
9.45 * 64 az | 5-30 | 14-20) 1745 | 105-4 
10.15 *‘ 65 qa | 5-48 | 14-29) 1715 | 103-2 
10.45 “ 65 zz | 5-47 | 13-82) 1750 99-2 
11.15. * 65 az | 5-42 | 14-36 17380 | 105-1 
11:45; -** 65 zz | 5-45 | 13-30) 1740 92-8 
12.15a.m 65 zz | 5-53 | 14.43) 1780 | 107-8 
12245 28 66 az | 5-60 | 14-27) 1880 | 111-0 
17152. 67 3 5-70 | 18-85} 1615 | 104-3 
12455" 67 2 5-50 | 15-06 1720 97-1 
pAcm 03 pee 67 2 5-55 | 15-45) 1640 96-5 
Deed Dae 67 2 5-76 | 15-60) 1630 95-4} 
Spouse a) 67 2 5-79 | 14-45) 17380 89-0 
3.45.“ 67 2 5-86 | 17-56) 1675 | 116-5 
Ant hoir 67 2 5-83 | 15-44) 1680 96-0 
Aga ae: 67 2 5-83 | 15-06) 1685 92-5 
Bilow 67 3 5-79 | 14-71; 1710 91-6 
5145. ** 67 2 5-80 | 15-35) 1740 98-8 
6.15 “ 67 3 5-70 | 15-46) 1750 | 101-5 
6745°** 67 2 5-74 | 14-75) 1775 95-1 
tab 8 67 Tz | 5-7 15-35} 1610 | 105-0 
TAG! OF az | 5-86 | 14-46) 1610 94-0 
Srtpass 271 (68 az | 5-92 | 15-37) 1690 | 108-4 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES, 


Date—April 5 and 6, 1909. Trial Number— 40 
Se 
PRESSURE. SUCTION. STEAM 

eet Ins. of Water. Ins. of Water. PRESSURE. 

Meter. Exhauster. Ibs. per sq. in. 

Time. a Ae hy 
See a 
I O3 a a 

Ss Leet ae elias tte pins 43 elie Lu et oe a2) 
sealsiii|ae/ 2/212] 4 |eslssl | 
3 ee oO q — — aa 5 | = 
BO lose bebo to e.| oa (tesa (|. S 
8.45 a.m 460 | 53 | 53 ON Geto cUAL ED alee Oita LUsd Wate Sal Osa? | 68 
Opto! 590 | 55 | 58 [4D oro baie Uele anole 8.6.19 3 °6s).0-7uc0 67 
Ona 5 x 690 | 58 | 62 185; 4:0| 7:8| 8-0] 10-0) 4-3 11-11 56 48 
$0215) 700 | 60 | 64 TSG (hot F FOr 720 S325 3-5-1 0-4 34 Pa 
LOS. oe! 1308 62.0 65 136 pee 2 Sst S704 Oooo 0) O-6n ol 23 
bie 730 | 62 | 63 133) e079 Os Sel (sO Zeb Be See Oe B27 20 
11:45 * C208) 64.1.67 133 yaad CoS chm a ea 2° 4 Ole Ola 28 24 
12.15 p.m 740 | 64 | 68 1320s ele tare On 9-3 tad Ov 1-3 98 21 
dae 700 | 66 | 69 1383 | 3-8 | 6-2] 6-4] 6-8! 3-01] 0-9] 15 06 
‘sd ie 750 | 66 | 70 Lda 420 MW Oeloradat See 6-61 lO 1G 07 
eae: 810 | 68 | 70 131 oO. eo ote Oa. eed At0el 14 72 67 
BaD 7DO0 (ee OR ee 139 18 42. Ora e8<BclO-Ool) Beha ty 71 67 
menos 440 V7.3) <2 140 roe GA N58 ler GeO 6.554. 3°94 [21>0 «63 56 
eo (50: tars lore LAO Ss OPO aia GO Me 7 So lees Sb -1O] » G8 62 
St ae 780 | 74:1.72 1420-4, 0; 62908) Bik Ted te ded: fils OW G5 59 
7 ia CO T4 ZZ 140 We eSe7il 6-4 6232106:.68l1 3 -4-1-O)) <70 64 
4.45 “ 790 | 72 | 72 142g 4-0. Feb Fe 7 a 8e4opy 3 -bub 1-0 69 64 
eR Peak: POO palate ce 148 | 3-8} 6-0] 6-2] 6-5] 3-3] 0-9] 69 64 
EY: Gis 770 | 70 | 69 146 ee o- Gr). 6:0) b Ge ari 6:9 lg 3 Sse de Ol 77 65 
GvL5 770 | 70 | 69 [2G leo ee Oro Oe 67> Ome Sse hla Olc 68 62 
6.45: 780 | 70 | 68 148 | 3-8| 6-9] 7-1 8-0] 3-7] 1-1] 68 62 
riot Ge 810 | 70 | 68 LD fhe OSH Ged eG 48] 87 A PQS S81 2119069 60 
450 GAO LOGE 145 | 3-6 | 6-1 Goa iO 3-40 O71 63 
Soe 780 | 70 | 67 145 4 O Pe To 4 832  Aeel 1a hey 1 65 
82455" 780 | 70 | 67 145 oe BS: 6 Fal GeO 78 326 1-070 64 
OF15-." 780 | 68 | 66 LAZO AA ere SON Se 2rk Oe | Aso 13h 76 64 
ja: ad 830 | 69 | 66 134°), (4e1 8-0} 8-2] 9-9] 4-3] 1-3] 72 63 
LO be ** 760 | 70 | 67 1ST oon 020 1h. Gels 6:5:| 83-31-0290 70 64 
Oe 4 ae: 790 | 70 | 69 Lolgw 4-0: co 7 81 O25. (5 4 bii01: 3] © 67 61 
Eielo:— 760 | 70 | 69 1943-6 + O22 (> G-47207-0. L351 10) © 60 63 
Pubes 780 | 70 | 69 TSOs 4208 e720 Set 9-6] 4-1]1-2| 62 Ba 
12,.15.a.m 760 | 71 | 69 13 3:6] 6-0; 6-2] 6-4] 8-3] 0-9} 62 57 
| ee Santas 7204 71 1-69 LOZ Teo Oar Ot (224 ¢-O oso TRL elo G7 62 
1 A agree 760 | 72 | 70 L3G) Fr o7O7 Ga0 tts) C2 as One Le i ae 2 66 
ear: 800 | 72 | 69 ISS eee Ouse ae Ge Te <0) A (ar ool 64 57 
eb ust 800 | 72 | 70 19601°54-0.. 7-3 Posh 8-9 1 4-0 11-40 69 62 
2eAD a 800 | 72 | 70 138°) a-8.) “6s0ahe 7-1 8-3 | 4-0] 1-2) 70 64 
Aiea Ray 780 | 72 | 69 137 | SoS peer O tee aatens Al 4.04) 01.98 G4 58 
UN tee COQ) 72.4470 Iso.) 3° O71 O- Osim Gaeete 7° Os (3-9. 1-122! 63 55 
APT. 770 | 72 | 69 TSS teres OF Oe Gale Get 7-4-| 3-9 | 1-3) 60 52 
AeA A 840 | 72 | 69 143)" 4°53 18-74 8291510-7 | 4-4 11-5” 68 60 
Oplaon: 810 | 72 | 70 143 | 3-7] 6-51] 6-7| 7-5] 3-6] 3-6 66 58 
B45" SIO VAT 2470 152 us dns shea te Geotwe O af A°Otr le TG 7 60 
are 820 | 72 | 69 146; 4-0] 7:3] 7-5] 9-0] 4-01 1-2) 63 56 
"a ia 5 oe S1IQs(°7271-68 IAS Pea (eee Otome Oona 728 101 8<7.) Laon Zt 64 
pale 810 | 72 | 70 PASSES TS apG- Oni Orseln eG toe gal e267 61 
7450 * 800 | 72 | 70 [AGRE 4 Oe earl Geo vaie 0-2 hi 4-0} Leo 66 60 
Sain ‘ SOO Roethke 149 327 1 16+ 2 (G45) 274). 3+834 123) 67 61 
Rea5y tf Pe) ae Er t 150 | 3-6] 6-3] 6-5| 7-6] 4-0] 1-4) 68 62 
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PRODUCER TRIAL No. 40. 


Date—April 5-6, 1909. Producer No. 4, at McGill University. 
Time of lighting up—4.00 a.m. Trial commenced 8.45 a.m. April 5; ended 8.45 a.m. 


April 6. 


OP ome 


29. 


Duration of trial—24 hours. Kind of fuel—No. 26 coal. 
Observers and staff during trial—Cameron, Killam, Gardner. 
Computers—Cameron, Killam. 

Chemists—Stansfield, Campbell, Nicolls. 


SUMMARY OF OBSERVATIONS. 


FUEL. 
Total coal charged during trial: 77~ #2-he sien ee bee eer Ibs. 950 
Moisture in coal asichatged : =... 255 2. i eee oe eee oie een ee per cent. 0-8 
Calorific value of coal as charged, per Ib.................+.---- Bil. US ior 
(C. -of dry coal pero. ie singe te we = pees eee eee B.T.U. 13480 
Proximate analysis of coal as charged (by weight): fixed carbon, 
62-7; volatile matter, 25-6; ash, 10-9; moisture,0-3 ........ per cent. 
Combustible in dry refuse removed during trial: fixed carbon, 
33-4; volatile matter, 6;1) (05.h0o- ae - beer fie aires Total per cent. 39-5 
Average depth of fuel bed (measured from centre of gas outlet)... ins. 43-8 
GAS. 
Total gas produced during trial (from meter readings)........... cub. ft. 93100 
Average temperature of gas leaving producer.................-- “Foo fase 
“ i at meteres cocks Pak Ge eae ee ree SR POPs 
Average temperature of air in producer house...............+-- °F) > 6820 
Average higher calorific value of gas per cub. ft. by calorimeter 
(as. observed) fo: hg SH.) tine. 2 EPG aioe oot Deere Ge tear Bsl.U. 100-2 
_ Average higher calorific value of gas per cub. ft. by calorimeter 
(gas dry at 60° and 14-7 Ibs. per sq. in.).........+.-.-----++-- Balu. 10se0 
Average lower calorific value of gas per cub. ft. by calorimeter (gas 
dry at'60° and 14:7 Tbs. per Sq. ama 1. ee eels ook Gaye BLU. -Bosz 
Average barometric pressure.i-Gn > 324 sa sate hate es ee Ibs.sqin. 14-55 
“5. guetion/ at progdMeer sige. csi. 8 dg he te Bie eetn eee ins. of water 1-1 
fe.) sueblon atiex Lasers, <.Mate use ete bee pistes ese as een ins. of water 8-1 
>) pressure’ of gagsathmetens fhe ake ae cee oe beer ins. of water 5-37 
Sream, Water, ETc. 
Total. steam. used in. producer during ttial je 22-152 teaesue cee lbs. 2640 
‘* water used in scrubber and gas washer...,../...:.....8+..5. lbs. 384070 
‘‘ tar extracted in scrubber and gas washer...............+.. lbs. 24 
Average power required to drive exhauster............-..+-++-. Pies 2-5 
i ie oA ras) Washers .4... tide. s apbee Hw; 1-5 
ENGINE. 
Total revolutions during trial (from_counter).................-- 318740 
Average explosions. per minute... soip an 2 oe pee aeme eek cere ee es 104-0 
Average efiective load"on brake f jean cp tee thoes ih Sorel eae lbs. 160 
Effective Tadius*of brake wheel fag ot hacer pee eerie teat ft. 3-836 
Average mean effective pressure from indicator diagrams......... Ibs.sq.in. 57-85 
Notes. 
Fire poked at: 8.50, 10.55 a.m.; 2.55, 7.00, 9.25 p.m.; 3.10, 7.45 a.m. 
Refuse removed at: 12.00 a.m.; 7.15, 9.35 p.m.; 12.40, 3.20, 4.30, 5.00 a.m. 
Behaviour of coal: Works well, giving no trouble. 
Average time between poking: 3 hours, 26 minutes. 
Clinker: Slight tendency to clinker around side sof producer. 
Tar: Very little. 
State of engine valves at end of trial: Did not need cleaning. 
Valves last cleaned: March 30, 1909. 

ANALYSIS OF Dry Coat. 30. ANaLysis oF Gas BY VOLUME. 
Hydrogen’ 2). Ae eteras 4.4% Carbon dioxde/es'. Ofte, 12-9% 
RJBPSOME 8 4m ate 77-1% Oxygen Ms BET 3 eee 0-5% 
Nitrogcen | ese ee 1-3% Carbon monoxide........  11:6% 
Organ: i. ogo hes Niece 5:9% Hydrogen ier d.29. 908.5 Ae 
DULLER: Late « cckcacd: 0:5% Methane 73 uct) Bes. 2:2% 
Total carbon contained Bithylene 003: eee st 0-0% 


by dry coal charged 726-0 bs. Nitrogen ied stiee ioe eee 60-8% 
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REMARKS. 


This seemed an excellent coal for producer work. The calorific value of the gas was 


very steady. The coal consumption was low and the producer required little attention. 


SUMMARY OF RESULTS. 


TOTAL QUANTITIES. 


PrmcoaireCMarecUnGurdtte trials cos J. sa, eae Awan\ aye sae clot 4 ee Ibs. 
Mestre cuare ed. GUriNg, trial .ce see yo celeh a ele ob ace)» ass lbs. 
Prveracve 6,l1.b. o1 engine during trial oie 6 6 ee ee ee oe ei Ss 
Pee imiicaved-H.b sof engine. during trig: 9.4.0 fae eh lees HEP: 
“< —H.P. taken by exhauster and gas washer................ as 
‘‘ B.H.P. while gas consumption of engine was taken....... pales 
= ‘‘ corresponding to total gas produced ............ He 
ti oh “ a - ‘* and available 
for outside use, allowing for power used.................... Ls GbE 
HourLy QUANTITIES. 
BP rite We ete Cis CT TOU Renae et eee ae SO es She hadron a os She Ms Ui atceke ac «RI Ibs. 
Hevea Chatcedsper WOUPS woo. cas ssh e eee wt hes eka gla ees Ibs. 
Womeuetinie cnarved. per NOUN: foc sa). ots fod de we Da ew we Ibs. 
Coal charged: per sa: ft: of fuel bed per hoursy <8 fay) hole eee a: Ibs. 
Dry coal charged per sq. ft. of fuel bed per hour................. Ibs. 
Combustible charged per sq. ft. of fuel bed per hour.............. lbs. 
Coal (as charged) per hour equivalent to power used for auxiliaries lbs. 
Coal (as charged) per hour equivalent to steam used in producer. . lbs. 
Gas (by meter) supplied by producer per hour.................. cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer per 
BOT ee See et ee MOR RATE Rin Gh tod eet. ow oc So geeery LUE Cupar t- 
Gas (by meter) supplied to engine per hour while gas consumption 
DN CsCb MELE tela ee aR Oe eee sae aoe dee OE eA eRe cul. te 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 
hour while gas consumption was taken......%............. cub. ft. 
Calorific Wa ICKOlecOn Cham @ed, er WOUTS vic i.k Mule Giese + alvin a a lees BLU, 
gas produced per hour (lower value)............. Ber Us 
"Steam used in Producer Der DOU. Vaca ten, ten tae s ee Ibs. 
Economic RESULTS. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 
CAE CU ORME ees saNeOhl Grae eri net ho Rn. «sc I Cones CLIO. Shue 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced dry coal charged cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of com- 


Ps Ale eNAT Perl aes lec ds sn, Gs ofan 's WEAN Ghee Son, MPa cub.-ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) used per I.H.P. per hr.... cub. ft. 
. “ . ee ss ‘Lois Ps See eee CUD. fb: 
Steam used ‘in producer per Ib: coal charged... ........./00W0ue- Ibs. 
Water used in scrubber and gas washer per lb. coal charged...... Ibs. 


Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 


CEEOL Lm eR ty Nem iM! Se Me Rn Oo bg gens lbs. 


Efficiency of process of gas production and cleaning, based on coal 


CEN gutta PC eS ATES Became, a Col eave Py Sa ye cae a en per cent. 
Efficiency of producer plant allowing for power used for auxiliaries per cent. 


Efficiency of producer plant allowing for power used for auxiliaries 


SUC MU OmsteamrUused IM Prod UCer .... . bai cmcta dee ss wee we ewe per cent. 
Thermal efficiency of engine, based on B.H.P................... per cent. 
Over all efficiency of pr oducer and engilte planinewres.. 0. 2.0 os te: per cent. 
Calorific value of gas supplied to engine per B.H.P. per hour...... Bel. 


ce 


Coalas Dry 
charged. coal. 
Pounds per hour charged into producer per B.H.P. 
OVE Mel a INsON Git ware) «fn, tot jateeote ate. Sa» gts 1-52 
Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
rMEg ah ENS ee Uae 7 SY Met ac tga eerily ena ara et ol pe SR 1-81 1-79 
Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer.... 2:44 2-42 


coal charged into ‘producer Demos. P. per br. 2 oBrL.U, 


fe) 
Tse 
“INI 


iss) 
Oub 
Were a Ket Sem 
ies) 
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TRIAL OF No. 4 PRODUCER WITH COALS Nos. 27 and 30. 


OBSERVATIONS OF GENERAL CONDITIONS. 


Date—April 13, 1909. PIRST (DAY Balun: Trial Number—42 
General Notes. 
Barometer atibecinnine Oday serunwrry. s.s c5 Ge cone ee ee ee eee 29° 80 inches. 
. Se enc Oday StTUn Sheen es oh bolton cake ee eee eee ee ee 29° 60 rh 

No. 27 coal only used during the day. 
Water'tor:they10.hoursitn oy See meron... clea eee eee oe ee eee 13,900 lbs. 
Brickarproducer ase’ ons nh ic Gusectacte 2 « Glenn oan ee RO eee 890 ‘* 
Average level of coal below the top plate of the producer......................- 26.9 inches. 
TIME 

3.50 a.m. Fire started with 10 Ibs. of shavings, 40 lbs. of wood, 70 lbs. of coke, 100 lbs. of 

coal. 

5.30 ‘ Ondown-draft with fan exhausting directly to the atmosphere. 

5.40 ‘“ Charged 100 lbs. of coal. 

6 9 15 (74 (73 50 ig¢ a4 

6 50 (74 73 75 ce ce 

vf 30 a9 (79 50 ia ce 

8.05 ‘  Ondown-draft with exhauster. 

8.15 “ Charged 25 lbs. coal. 

8.15 “ Started engine. 

8.20 “ Started trial. 

6.20 p.m. Finished trial. 


Producer banked with 100 lbs. of coal. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 
Date—April 13, 1909. Trial Number—42. 


Note: R. and B. apparatus used. 


Carbon ‘ ey de ae Inflam- 
sn [SRR Jomem| Ha: |e | Mat | Hye] Nt | 
Time 4 oxide Be g gas 


——_$<$<— | ———— | — | | —§ | |= | Oe 


9.00 a.m 9-9 0:5 0-2 11:3 3:2 Lis 7, 63-2 26-4 
BOSCO 11-2 0-5 0-0 12-4 2-0 9-0 64-9 23-4 
Pad)“ 14-7 0:5 0-0 10-2 2:4 13-4 58-8 26-0 

4.45 p.m 12-5 0-5 0-0 11-6 2-1 12-5 60-8 26-2 


OBSERVATIONS OF GAS METER AND B.H.P. 


Date—April 13, 1909. Trial Number—42. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. indicates 
that all the gas is passing to the gas engine. 


Main Loads on - Net Revo- 

gas Cubic tight and load lutions 

Time. meter feet | Remarks. slack sides on counter 
readings. in of brake. brake. reading 

—_—_—_—— interval. oe ema eee 8 AON 9 eae oy Orgad 

cub. ft. Ibs. Ibs. iba Saat. 

pecan. o| eoctae2l Ow, os cue. N.B.O. IAS 105 170 70901 
EDOM ie t.1pO2L0SS0 1670 = 260 105 170 ieee ons ee 
ee a le oor OU 2050 He 215 105 UD Riptts ako 
OG! MS are es Who Fab) 2020 * 205 105 EO Oe ee ee, 
POS eet kee OOO 2080 s FEES 105 EO eae ee 
PUTO © 2.) le OLS OOSO 1950 a Lo 105 RPG! Riis ene ey cre 
hee 4s .. 1 a2s0U90 2110 # PES 110 LG OOM Es aon 
Pee PL  SO8T85O 1760 us 265 110 D6 Sa eRe eee 3 
12.20 p.m...} 3289880 2030 ts ag sy 110 TOO eras 
Pe200 ese ie 3291940 2060 ‘ 21D 110 LOS Te cette 
ZO. ** >...) ~©3294000 2060 20 110 UR PETS PB ea arte 
Pome 2-1) S290080 2080 - 275 110 LOD Bue 

ele men s el Pe o2gT O40 1860 ce 2h 110 165 10600 
2, D0g | 3299840 1900 He 215 110 LOG ae Soe 
S220 os ..| 3302040 2200 i 275 110 GE) pes eons eat eas 
3.00 “ _.| 3304110 2070 oe 25 110 AMOS SN pales ie Nee 
4.20 ** ..| 83805970 1860 de 275 110 LODem teas 
47505... .| -.3308020 2050 ko 215 110 TOO vere eie acre 
BeZ00 sts 739010100 2080 . 275 110 TOS Gs Uhre 
Dee oat SOLZOLO 1970 co 275 110 LET BM eR na te 

6220 o° 9.1 58313960 1890 | <s 275 110 165 36760 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED 


Date—April 13, 1909. Trial Number—42. 


Note: Boys Calorimeter used. 


enti- 


ee By Water Temp. HS 3 | 
e 2 _ | Deg. Cent. |OS | Aye 3 35 ie 
Tine |e] 8g (ee) sen 
2° | OO 8ee|a8 ed Ges Ee 
5 @ : aera =| 
S| Ss |e et ie lee OO BS | 
lbs. | lbs 
S720 a1 ool we 3 6°01 .16: 65-1730 109: 5 8-20 a mi ey ce ee 
$250 tee 8 2 4-96 | 138-97) 1770 94-8) 8.40 “ 25 25 | 9.00a.m 
0320 Se Ow >5 5 SO 11.01 1945ul 105" a Oo 50 10.) 5 be eee 
02504 61 2 5-58 | 13-37); 1980 91-610.15 “ 50 125 110,45498 
10720 63 3 5232 4-16-20) 17605 101 liste 50 175. ete ee } 
LOsDG 65 3 5-47 | 15-83} 1760 96-2112.45 p.m.} 50 PAT W AS ec 
Lie 20 ees 66 3 5-800 116-62) 17958 1102-5) 200m 50 275 VAS eee ; 
Tiva0es. 67 a 5-67 | 15-87) 1785 56-0 S01 ou 50 320.).9. 10 Dean 
12.20 p.m 68 2 §-04 | 15-26) 1750 95-8 4.00 ‘“ 50 BY Ly Parsee ety a 5 
12850 ee 69 5 6-21 | 15-96) 1600 | 106-0) 5.15 “ 50 Pa Re 
tp i 2 6-67 | 16-85} 1600 96-9 
Ts50T ia 2 fed 416707) 1650 92-2 
aa aF ie, 2 7-40 | 18-17} 1620 | 103-7 
eee ce 74 2 7:46 | 16-54] 1715 92-5 
Me Me 75 2 7-60 | 16-68) 1685 90-8 
Oe a PATO 2 7-40 | 16-67| 1645 90-7 
ve) a a ae Wa 5 2 7:27 | 16-27) 1690 90-4 
denen... .| ep 2 Teo) 16 -200l750 93-0 
aA ae Ae aN ee BS 2 72D.) 16-227 1790 95-5 
Bou" 75 2 7-20 | 15-60) 1815 90-5 


OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—April 13, 1909, Trial Number—42 (lst day.) 
| PRESSURE. SUCTION. STEAM 

TEMPERATURES. Ins. of Water. Ins. of Water. PRESSURE. 

Meter. Exhauster. Ibs. per sq. in. 

Time aay by 
oo © 
5 Os @ 1% 

cio Reso Be Uae ood nen aed cere cae ol a 
ee /e2|s\ ee] ] 3] 5] 3 | asist Sl 
Eo ioe me | a lo iS .) fesloite| PL ah GS trat |p Ss 
S20 a.m BAG I Das) DO 120 3-4 ae aye 5-8 2-5 11-0) 68 64 
Seen. 650 | 58 | 60 R55) 3°6 5-2 5-4 7:4 2:8 | 0-9} 66 62 
OA) S* 740 | 61 | 65 132 4-] a0 7-21 10-6 Soren ll ie 67 
Dee 2 640". 64 1. 68 141 3°8 5:8 6-0 8-5 Bo HOS s im Od: 49 
tes 1 S00 1.665 )-68 126 4.2 6-5 Gr hain 10-3 Pesca ta ep eae No ass 56 
Mienihecd 1 6 Sl0u068 1-70 129 4-0 6-1 6-3 9-8 ee eke Oa 50 
ieee SLO G9 70 133 3-7 5-0 Oy 7-4 2:9 | 0-8) 62 Da 
Pisoni aoe SlOct 70 PTZ 133 4-0 6-0 6-2 9-4 3°71 1-0) 69 62 
12620 p.m:} ~820 ) 71 |-74 138 4-0 6-1 6°3 9-4 poe Dek tee Gk 65 
Peo ace Las, Va 1 ce 135 3°9 6-0 6-2 9-4 Oo Su bell pore 66 
Teor th Sal 7 te ro 135 4.2 6-5 6-7 9-3 Sosiie Lely iA 68 
Pmodie. te SION 72.176 135 4-0 aa: 5:6 8-4 a ° Bale ba Oteé2 65 
ey cal SOU.| GACk TS 142 3°9 5-9 6-1 8-7 oat LO 00 64 
PaO She OoURh we Leo 140 4-0 6-1 6-3 9-2 orto 2) 00 61 
meee. SOU 74st 79 133 4.4 6:3 6-5 9-4 7 yar aa cya | or 63 
Seo esi Or 76. SO 13z 4-0 Ooo 5-7 8-5 6°31 tal LAL 65 
eee ae LOT 75.178 teas 3-9 5-2 ice: | 8-7 Ofoe Lee O05 59 
Bey een SoG | tot 1 140 4-0 5:8 6-0 9-9 Dita Ace he 66 
DAU ee Sole Ob TD 134 4-1 6-0 6-2 | 10-2 ee Seal es a ed 65 
a Re Ey ea a a 141 3°8 5-0 5-2 8-3 Bid Ry wens! Mane pa | 65 
Oe2Uree et S00 75 | 74 140 3-9 5-3 EA 8-5 S241 ote oO 49 
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OBSERVATIONS OF GENERAL CONDITIONS. 


SECOND DAY’S RUN 
Date—Apri 114, 1909. Trial Number—42 


General Notes. 


at beginning Of Gay STUN ec «ssc chee oale ties eee hone ene Loree eee enone oe 29° 88 inches. 
SS S6mC OL Mays PUNE Pak Bk Pao x eeuets Utote rea tone Oats GReTL Rne ey ene 30°07 a 
No. 27 coal only used during the day. : 
Average level of coal below the top plate of the producer..............+-+2+e0- 20°3 inches. 
Total water for the 10 hours 


Barometer 
ee 


Siri 2 ORNS A NET Br A nese OR LEN pa I bl, 5 12,450 lbs. 
TIME. 

6.55 a.m. Charged 50 lbs of coal. 

W 95 ce ia 5O a3 ce 

8 10 (a3 m3 50 (a9 (a3 

8 95 (as ig 50 66 6c 

8.30 “ Started trial. 

6.30 p.m. Finished trial. 


The gas washer was steamed both before and after the day’s run. 
Only asmall trace of tar from wet scrubber. 
Banked fire with 200 lbs. of coal. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Date—April 14, 1909. Trial Number—42. 


Note: R. and B. apparatus used. 


| 
| 


Ethy- Carbon | Meth- | Hydro- | Nitro- Inflam- 


Carbon 
‘ ~ -- 7 | Oxygen mon- mable 
Tine Dioxide lene ene anc gen gen oa 


i | | 
— eee 


per cent. | per cent.) per cent.) per cent.| per cent.| per cent.) per cent.| per cent. 


| 
16-6 56-0 | 28-9 


9.30 a.m.....| 14-5 0-6 0-2 10-2 1-9 | 

Looe ss AP 1545 0-4 0-0 10-8 2-0 15:2 06-1 | 28-0 

5.10 p.m.....| 13-9 0-5 0-0 11-8 2-4 13-6 57-8 27-8 
OBSERVATIONS OF GAS METER AND B.H.P. 

Date—April 14, 1909. Trial Number—42, (2nd day.) 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. indicates 
that all the gas 1s passing to the gas engine. 


Main | | Loads on Net Revo- 

gas | Cubic tight and load lutions 

Time. meter feet | Remarks. slack sides on counter 
readings. in of brake. brake. reading 

———_———— interval. Pen aes Bi a a. | PON pTcE 

cub. ft. Ibs. Ibs. The, shaft. 

ene 18. i) leo lA sa ho oe N.B.O. 215 105 170 38120 
Beek, «71-2 ool6630 1790 a 300 130 £70. ee ee 
Cee oe zh) oolsoo0 1960 ey 300 130 BO Ue oes ae 
PoeOUer i= 2.1 3820250 1660 a 300 130 170 Deets er hea 
Pei loco 2L SU 1930 rs 300 130 WOE eee een 
Ot. .| 3323900 1720 ie 300 130 LU eee ee 
Peon, 6 uxt oo25980 2080 - 300 130 WAU S (aN itera ot a 
t200 p.m: ../ 3327850 1870 # 300 130 170 Sepia aOR ars 
eos 2) a 20760 1910 aa 300 130 DLO a en een 
Pee wl eos lo 1970 eS 300 130 Lf imei tose 
Peo 22) 93333680 1950 a 300 130 1 7A eae ies 

Bede 52) 933385590 1910 a 300 125 175 | 74951 
ecu Sele aon l000 1960 * 300 125 GS ne age 
o.005* ....|, 3839690 2140 as 300 125 bees pa Pen es 
Wace ler so4 loo 1835 + 300 125 Lie Ay ee. 
eee | o540480 1955 . 300 125 LW AER ccd Soe eae ee 
Bee at 93045440 1960 =e 360 125 | ea the OR eee ee 
Patties «ot 334/440 2000 . 300 125 i ee tet ees 
Deo0. 6.) 3349490 2050 a 300 125 L735 Dy ees 
Geuoae | st) 39351350 1860 me 300 125 Le ia Bie cc Fas 

Boo LY. 63353830 1980 ai 300 125 Lid 04875 


OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. _ 
Date—April 14, 1909. Trial Number—42, 


Note: Boys Calorimeter used. 


| 
| 
| 
| 


BonabsS Water Temp.| 4 Soe © 
| & _ | Deg. Cent. ors Bo al 6 ee 
Time |2.'| ‘5 4 ae mee tes 9 Time G0 S oa 
Wh hte SB 2Si 55 oe S “f 
2° | 3° | inlet (Outlet|/3 3.2] SS 2 Se a eee 
Cant Loc OSE) ao OO 1a bi 2a 
ee hail Ibs 
8.30a.m..., 62| 2 14277| 4:49 11705 |/104°O S!30 anne se ee 
9.00 “« 62) 2 13-88] 4-58 | 1725 | 95-4) 9.15 “ | 50 50 | 9.30a.m. 
9.30 “ 62| 2 16-46 5-20 | 1665 | 111-5110.35 “ 50 100 hee 
10.00 “ 6340.2 15-98] 5-63 | 1620 | 99-7/12.00p.m.| 50 150-3 23 
10:30. 63| 2 16-36 5-77 11600 | 100-7] 1.25 -# 50 4200 uk. sea 
11.00 “ 64| 2 15-51] 5-88 | 1645 |. 94.2) 3.00 “ 50 | -250 | 3.00p.m 
11330" 65 | 2 16-50 6-03 1.1620: 101-0).4-15 50. 1 ©8300. | 4: 15 
12.00 p.m...| 66 | 2 16-46 6-16 | 1630 | 99-8 5.30 “ 50 1° 350 °5.80 0 
12.30 “ 66 | 2 16-55) 6-17 | 1695 | 104-7 
1.00 “ ..| 66] 2 1he5) G2014 17107 07-0 
1230 67 | 2 15-72| 6-09 | 1740 | 99-6 
2.00 “ 68 | 2 1524316289 |1730:) 202-9 
2.30 “ 69 | 2 15-98| 6-55 | 1725 | 96-7 
3.00 “ 70| 2 15-94) 6-56 | 1730 | 96-4 | 
S30 at 69 | 2 15-81! 6-21 | 1745 | 99-5 | 
A500 170) 8 15-33 6-27 | 1790 | 96-4 | 
4.30. ',4701 = (215-07) 6-27 11655 12 98:9 
5.00 70| we | 14-44) 6-37 | 1730| 94-8 
5.30 « 70| + | 15-80| 6-32 | 1720 | 110-8 
6.00 “ 72| 5 | 14-57| 6-44] 1800 | 99-5 
| 


OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—April 14, 1909. Trial Number—42. 
| 
| PRESSURE. | _ Suction. STEAM 
| RC Naa Ins. of Water. Ins. of Water. PRESSURE. 
Meter. Exhauster. Ibs. per sq. in. 
Time. 7 AS by 
on) ‘a 
al (>; sg n al 
S ot © s aS 5 : ° 
So iasl g |] 4 S : > . ae ie ) 
i Sin +}, ko “Eb 80 se mo) > © n oO & ~~ D oe! 
Sala Ou maes =) = S = coiles BET ie a 3 
nN Ola! a | a 5 = ) Ss I!Os iso] 4 | 6 
8.30 a.m P20 Me OS eo L 90 3°7 D2 5-4 8-1 ra 1-0}, «72 68 
a 680 | 68 | 58 136 Sb aa oo 8-4 3-7/1} 1-0! 63 Dt 
92380), 630 | 68 | 60 144 3°3 4-7 iow é 5-0 2-9 10-6) 69 62 
10.00.‘ 700 | 68 | 63 137 3-8 5:9 6-1 8-1 3:1); 0-9). 61 56 
10230. 720 | 68 | 64 138 3-8 6-0 6-2 8-4 3-3 | 1-0} 69 3 
F100 740 | 68 | 65 135 3°9 6-5 6-7 9-5 3° oll) 64 Bi 
Ne Weekes al 760 | 69 | 68 138 3-9 6-4 6:6 8:°3 325. 4-Lsl1)) 69 62 
12.00 p.m 750 | 70 | 69 142 3-7 6-3 6-5 8-4 Oevitele lt 71 64 
ie : 760 | 70 | 70 145 3°8 6-5 6-7 9-5 4-1} 1-3) 69 63 
LE; 0 hana | 760 | 70 | 70 138 3°8 6-2 6-4 8-8 Sire il cal i ar i 65 
wae 800 | 70 | 70 147 3°9 6-6 6-8 | 10-4 4-5/1 1-8 68 59 
2..0G “ S00 ¢ a h7 2 151 3°8 6-2 6-4 9-2 3:8 | 1-3] 69 61 
a) tas. SLO ce bre 150 4.2 7°6 7-8 | 10-8 4° 3 Jala Gr. 169 62 
AU). SOU 172 | 74 150 3-8 6-2 6-4 8:8 SY Sule be Sie 164 57 
Baou \ 800 | 72 | 72 147 3:9 6-0 6-2 9-1 Oo pele Gem Os 61 
4-00 “ | 800 | 72 | 72 140 3:8 6-2 6-4 9-6 4-5 |} 2-0} 68 61 
Zea0, | UO. 71 |-72 138 | -3-9 6-3 6-5 9-6 Ah e107 2 65 
500°“ od Ul bag ay a 138 4-1 6-7 6-9 | 10-4 4-6 | i-9) 73 67 
Doo -. 810 | 70 | 72 140 3°8 6-1 6-3 8-9 4-3} 1-6). 70 63 
GOs — 800 | 71 | 74 138 3°8 Gus 6-4 9.4 4-5 | 1-9 67 60 
Fes ee 800 | 71 | 73 T37 3°7 6-1 6-3 9-2 4-4) 1-8 69 62 
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OBSERVATIONS OF GENERAL CONDITIONS. 


Date—April 15, 1909. \ Trial Number—42. 


THIRD DAY’S RUN: 


General Notes. 


Barometer-at. beginning Of day's TUM .. ./c~ sac. 1c eas hace ws ee ew elas eustele #7 A vinieis retells 29°95 inches. 
ve ERS irom Chg pallets An een Or ao orion 1 ocd oct Sachs “Aart ioc ce 30°00 ™“ 

No. 27 coal only used for day’s run. 

Average level of coal below the top plate of the producer.. .......-..e esse eee eeeees Doe hie 

Total water for the dayas Tun 5: eueiek te Ae vowei eerie cee oer ese feneron ee ae feet 14,440 ibs. 

TIME. 


7.00 a.m. Fanstarted, and fire worked up with 150 lbs. of coal. 
8:15 “ | ‘Frial started: 
6.15 p.m. Trial finished. 


Very little tar observed at the scrubber or gas washer. 
Gas washer steamed at the end of the trial. 
Banked fire with 100 Ibs. of coal, and left producer with as little access of air as possible. 


ee ee 


229° 
OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 
Date—April 15, 1909. Trial Number—42. 


Note: R. and B. apparatus used. 


| | 
! 


Meth- | Hydro- | Nitro- | 1=fam- 


Carbon 


Time Dioxide ane gen gen gas 
per cent. | per cent.) per cent.) per cent.) per cent.) per cent.) per cent.| per cent. 
9.30 a.m 2-7 15-7 57 +6 28-9 
1.50 p.m 1-9 14-1 58 +7 27-6 
5,15 * 2:6 14:8 60°5 28°5 
OBSERVATIONS OF GAS METER AND B.H.P. 
Date—April 15, 1909. . Trial Number—42. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. indicates. 
that all the gas is passing to the gas engine. 


| Main |} Loads on | Net inte 

gas Cubic tight and load eS 

Time. meter feet Remarks. slack sides on Sat os 
readings. , in of brake. brake. ee 

|__| interval. [Ela Ae le eA EE BN 

cub. ft. _| Ibs. Ibs. Ibs. shaft. 

8.15 a.m. ..| 3354240 | CE as Aa AR, ad x 300 125 175 05875 
8.45 “ ..1 3355960 1720 N.B.O. 300 125 Veet Agee ee 
Us Se ees verge el] 1740 nf 300 125 Libwt (ice 
9.45 “ ..§ 3359340 1640 OS 275 120 Ee PS Ae ee 
167135 °°". 4. 8861180 1840 id 300 130 a tien Para er ae 
fe ton 8 oaG5190 2010 hy 300 130 LO s ucts es 
P15) “ot 3365200 2010 os 300 130 TOS a eee tas 
Meee ee acts OOOT200 2000 e 300 130 L70¢ eter te Se 2 28 
b2515°p.mM. . 3369200 2000 oe 300 130 LiOCA le eee 
esp, A) Soe F200 2000 a 300 130 Tb Rie al ae 
lowe Shi Sol oooU 2130 bd 300 120 LO. Aras oe eee 
bea ait 93375210 1880 “ 300 120 ESOS Giese meen i) 
Dele ee eh B07 7090 1880 cy 300 120 LSU vk oe eee 
Bea ee. Al bot lo 2140 ss 300 120 LSUale hs eee 
el CT eee SRS 29 BBE D) 1940 = 300 120 PSU ame teen Ns 
Boao | +h) Oosoc4” 2070 rn 300 120 ESOR eee en 
S15 ‘“ ..| 3885360 2120 i! 300 120 TAR OGae, hemes. eis 
4.45 “ ..} 3387300 1940 ig 300 120 ESO a tose See 
Rei i =. fs SOR OlOU 1960 * 3800 120 LSUGy tice Cie 
oo eB 391060 18060 ie 300 120 DB ha) a eA Para a 

ae 


£5 *"  t 3392860 1800 | oy 300 120 180 69165 


pala 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. ~ 
Date—April 15, 1909. Trial Number—42. 


Note: Boys Calorimeter used. 


2 Water Temp.| mss = 
By 2 Deg. Cent. |5‘6 ae a1 Sd ie. 
Time oes go > i Time Y | o 
HE! Oa SRE} PL Sy Coit a) mec T= 
2° 12S | suet outlets 32| oS ga} $ Ee 
oS sre oe-1-3n--16) ee) | te ar-v 
lbs. lbs. 
8.15 a.m 58 2 6°06:4°17-59). 1745 4139-5) Se 5S alee eee eee 
ee aie 59 2 5-16 | 16-86) 1715 | 119-3) 9.50 “ 50 BO. oe cee 
9.15 “ 59 2 5-154 016- 19)/-=17209 113011220 — 50 100 | 9.15 a.m.. 
OA5 ae 60 2 5-15 | 14-69} 1720 97-512.35p.m..) 50 1607111. 20a 
1075 ee 60 2 4-02 1414-75) 1745.) 10129 51-408 50 200 | 1.00 p.m.. 
105452. 60 2 5.20 1 15.541-1785 | 109-71 8.15 = 50 Oke Sa 
Lito 60 2 5-44 | 14-16) 1820 94-41 4.30 “ 50 SOOM. crs eee 
Lae 61 2 5-56 | 14-48} 1880 99-715-15 * 50 FW eee ee cs ee 
12.15 p.m 62 2 5-56 | 15-90) 1600 | 98-3) 5-55 “ 50 4002) Pee ee 
12:454% 62 2 5-58 | 15-39} 1630 95-0 
Lol eet 63 2 5-79 | 16-02) 1600 97-2 
14545 63 2 5-72 | 16-00) 1665 | 101-8 
Diglsy aaa ah © 04: 2 5-87 | 15-03) 1655 90-1 
2 Abe. fe 865 2 5-88 | 15-38) 1675 94-5 
3; 1des 66 2 6-10 | 16-43} 1690 | 103-7 
3 40es 66 2 6-20 | 15-63} 1715 96-2 
AID. FF 68 z 6-48 | 15-41) 1710 91-3 
AA 68 2 6:63 | 15-70) 1675 93-2 
spake of 68 2 6.61 | 16-67) 1730 | 103-4 
ite: tafe os 69 2 6.74 | 16-45} 1800 | 103-8 


—_—- 


SS —— eee 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date-—April 15, 1909. Trial Number—42. 
| | 
| PRESSURE. Suction. | STEAM 

ers Ins. of Water. Ins. of Water. PRESSURE. 

| Meter. Exhauster. Ibs. per sq. in, 

Time. a Ag = 
oe re 
5 Os Be aga 

Sasa ore ms = 4 - 34 ; 
So iss| g/ ® ® : = eS lo : S 
Pere ces meee ce ems 2 2 ool age 
GOiwWave Pat to ft } es Se) ane ee S 
SoLo-am 470 | 56} 52 90 4-() 6°3 6-5 9-3 4-6 | 2-1). 58 51 
SHADE a 540 | 59 | 58 142 3-6 6-0 6-2 8-5 Ae Ls 6 e774 67 
es a 610 | 61 | 60 128 3°6 Dao ‘nyo Cok 3:8 | 1-4 71 65 
QUA5 650 | 63 | 63 130 3:6 5:5 5% 8-0 3-8 | 1-4| 64 58 
Osi Sy 710 | 64 | 60 133 3°8 6-8 7-0 | 10-3 4-4 | 2-5. 68 62 
Les ahe 730.) 64 | 62 138 3-8 6-7 6-9 9-4 4-0! 1-6} 69 63 
ie ee 750 | 64 | 62 134 3°9 6-9 vec 9-8 BD at Gena 66- 
pi Ss Ea 770 | 64 | 63 138 3°8 6-5 6-7 | 10-0 4-5 | 2-0) 72 65 
12.15 pm 780 | 64 | 65 138 3°9 6-6 6-8 | 10-3 4-6 | 2-0) 69 62 
12.45 790 | 65 | 65 141 3°9 6-7 6-9 | 10-3 4S 2-2 71 64 
1 a ee 790 | 65 | 65 135 4-0 6-5 6-7 8-8 Pe! ig ae ia’ O94 4S 
TeA5; +‘ 790 | 66 | 67 138 3:9 6-3 6-5 9-9 4-0 | 1-6} 57 50 
Ff 4 Nes 810 | 66 | 68 142 4-1 Coo 7-4 | 10-7 4-5 |1-7| 61 54 
sige Nie es 810 | 66 | 67 139 3°9 6-5 6-7 8-7 iar oe ease 64 
2 Bee 810 | 66 | 68 138 3°8 6-5 6-7 9-3 4-6 | 2-0) 69 62 
O24 830 | 66 | 69 142 4-2 f20 yr ea) Aaa 2 Ole. 2 65 
aie e 820 | 68 | 70 142 3°9 6-7 6-9 9-4 4-0 | 1-4) 71 64 
4.455" 810 | 68 | 72 140 3°8 6-5 6-7 9-4 A= Di bgie 12, 66 
Debby: 800 | 69 | 72 136 3:7 5-9 6-1 8-2 EUG SM yd Ae ey, 61 
B45. * 810 | 69 | 74 141 3°9 7:0 12 9-7 3-8 | 1-4) 52 46 
‘Oekoe 810 | 69 | 73 140 3°8 6-9 7-1 9-5 So flea OL 44 
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OBSERVATIONS OF GENERAL CONDITIONS. 
Date—April 16, 1909. Trial Number—42. 
FOURTH DAY’S RUN. 


General Notes. 


Barometer at-berinning of day 8 mummies. cts ste ate erie ieee a nea ee eee ee ees eae 30°10 inches. 
sg **Fenid Of Gay's if Wh: 3c) ame ties 4 iG. cvd eel Oe ee Oe ras ee ore eee OU e0D Dim 
No. 27 coal only used. 
Average level of coal below top plate of the producer.............. 000 cceueeneeees 19°1 ee 
Total-water used for the day's Trumsiire <s sicts cae ca teres Stn eee mee eee rt ees 13,930 Ibs. 
TIME. 


7.15 a.m. Fire started with 50 lbs. of coal. 
8.20 ‘“ Started trial for the day. 
6.20 p.m. Finished trial for the day. x 


The gas washer was steamed at the end of the day’s run. 
The fire was banked with 50 lbs. of coal and 50 lbs. of more combustible, part of refuse from last day’s run. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 
Date—April 16, 1909. Trial Number—42. 


Note: R. and B. apparatus used. 


| 
Carbon | Meth- Hydro- | Nitro- es 
ane gen gen 


Carbon 
Time Dioxide 


| | | 
ns 


9.25 a.m 12-1 10-4 2-4 | 15-7 57-6 28-9 
1.50 p.m 13-2 11-4 1-9 14-1 58-7 27°6 
Dele 10-5 11-0 2-6 14-8 60-5 28-5 
OBSERVATIONS OF GAS METER AND B.HLP. 
Date—April 16, 1909. Trial Number—42. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N .B.O. indicates 
that all the gas is passing to the gas engine. 


| 

Main | Loads on Nea |. Rew 

, gas | Cubic tight and load e ae 8 
Time. meter feet Remarks. slack sides on eK a) 
readings. in of brake. brake iar — 

sa interval. —$  —, $$$ | —___—_—_ am t <4 

cub. ft. lbs lbs. lbs. shat, 

SEO tate er OORT OUD Hy sae chine vlabcteehce ots 300 130 170 70000 
Reo 4.1 GodDOZU 1740 N.B.O. 300 130 170) Shao eee 
270m 3 books 400 1930 vi 300 135 EGS Awe Gee 
Deon S899s20 1870 “ 300 135 TBD Pe ah 
10220 + ete 3401220 1900 rk 300 130 FO re Arr ee 
10.50 ‘* ..} 3403300 2080 ss 300 130 TORT ee eae 
Pe cOes 251 2-3405220 1920 Be 300 130 17 Oe on 
11508 9 2.12 3407050 1830 = 300 130 LZ) Sere eee see et esaas - 
12.20 p.m. ..| 3409020 1970 He 300 130 LOR ee ee 
Pee ee at 8411200 2180 . 300 130 LW LUI? ot Sonn eee ier 
even woieto41oa10 2170 a 300 130 LV Sea pase 
1250"), + 3415400 2030 a 300 130 EOS She sae eee 

Deo. f- 3417200 1800 a 300 Ps 175 08970 
eater 2 ft 3419120 1920 * 300 125 BU Oves baa sees oe 

o220)** 7 2h e 3420950 1830 hs 300 125 Ei DRee rk oe 

ee 422070 2020 ‘ 300 125 VLG VES re nee. 
Bethe. ak 425110 2140 ‘a 300 125 Dea et caer oe 
Boy =... 3427100 1990 & 300 125 UW GS ro" al ae eee et 
Bee 2. 4a Zou 2150 i 300 P25 ETE bee tae 
epi o> et O45. 260 2010 ck 300 Way i 5 ORE oben 

20 Ge) at to4aaZ50 2020 Ms 300 125 175 34585 


| : EE 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 


Date—April 16, 1909. Trial Number—42. 


Note: Boys Calorimeter used. 


. 


oa Water Temp] & mS ia 
e 2 _ | Deg. Cent. oe Ao 31 5 Ha”. 
Time || 23 eee ice po | Bal 

gales Doe) 2 aS ey gg 

3 } oe ° rt 

§& | Sry | Mlct Outlet] s sel ao ae = af 

lbs lbs. 

8:20 a.m...)°58'| 5 |-4-27 | 13-19) 1820 | 110-3) 8 20 aaa eel ee 
SOU ee uae cD: qr 4-09 | 18-18} 1640 | 101-3) 9.30 “ 50 00. |ta8 bate 
020 58 ae 4.37 | 13-61) 1635 | 102-510.50 “ 50 100 i. sae ee 
92508. 58 Vy 4-56 | 18-12) 1700 98-8)12.05 p.m 50 150 {12.25 p.m.. 
102203 63 <5 4-99 | 18-61) 1720 | 100-8) 1.30 “ 50 200 |. #2. eee 
10-5075 63 i 4-95 | 138-74) 1690 | 100-9) 2.50 ‘ 50 20015 ace seen 
11.200“ 22/65) 35 49-12 | 14-33) 1600.) 100-1 4015" 50 3007) 5.40) 
Live. 65 | qa | 4-94] 18-74 1680 | 97-4 5.45 “ 50 800" te ae eee 
12.20 p.m...| 67 <5 5-16 | 14-43) 1630 | 102-7 
12.50 “ ..| 68] z& | 5-27 | 14-06 1665 | 99-5 
20s 74 | <5 | 5-59 | 14-44) 1660 | 99-8 
12508% 71 | <5 | 5-35 | 14-68} 1680 | 106-5 
2.2028" 71-70 de ae. 15218 11S 18 16900) 2 Olas 
ZPOP eS. LQ Tz 5-15 | 14-17) 1710 | 104-7 
o220ee il qa 5-19 | 14-14) 1695 | 103-0 
3.007" . 11 71LAe ae | 225) 13-681 720.4 98.5 
Ae mes 70 x5 5-31 | 14-05) 1730 |. 102-7 
4.50 “ 70 | <5 | 5-39 | 13-85) 1750 | 100-5 
S20 Ne 71) 35 | 5-54 | 14-07) 1750 | 101-3 
DOU. 72 | zs | 5-82 | 14-88 1780 | 109-6 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—April 16, 1909. Trial Number—42. 
; PRESSURE. SUCTION. STEAM 
ee an: Ins. of Water. Ins. of Water. PRESSURE. 
i Meter. Exhauster. Ibs. per sq. in. 
Time. ro Pee a 
oo fe 
by Os B be 
SD arty | BRAG o . . 6D) vs ° 
32 )/85| g| 4 Zeb iy 10 aa ieee cates asled a 1p ce 
Sea es es ame alee 8 Loy 2.) oe ais 
es aida Hl Macha S/n! 4” ite G } MIG a eens, es fo) 
| 
8.20 a.m 460 | 58 | 57 COM Ra es cak Ded a,G°41) acolo * 69 62 
reba Wake 640 | 60 | 57 Lost ieet: Ob Ah Ae Gale OOo oss keel ole Ok 61 
eee 680 | 61 | 60 15028) eer O-ees 2 18'S) | Souk wel: 0) 69 62 
Orang ss 690 | 62 | 59 LOGeeOrt ee U Ieee shi S3e Prat aebel = 207 eo 66 
Pe 20 710 | 64 | 68 153010 4°08) Sele e-4 1034) 4a il 570 64 
TOeOO 740 | 66 | 70 145 | 4-1 R20 8-4 110-2 )> 420) F-5). 71 65 
L120 Ps 720064) 4 ISO oS (etic Wane Ol Os Olt rrorpeat slr 3 67 
Die ous. 740 | 68 | 68 128 er oto lee iro 4 te Oro Lea eh Shi G4 58 
12.20 p.m.| 740 | 68 | 70 ls Gaa P ahec es ay few Ceo 1 lOo! 4-1} 1-4) 74 68 
P2eo0 er, 760 | 69 | 73 148 | 4-1 SO (GeS 28 elt 4 Pe 4e2 12 Oie 72 66 
1 eM 760-70 1274 147 Ni 408 eS 18-0 LOS] i pad a Rey va! 65 
150" LOU of ce Ola eros Os Oe eek Sea are Leap re 66 
220 44 770| 73 {74 149 | 4-0). 7-4 1° 7-6] 10-4.) 4-1 /,1-6. 71 65 
Wis W eg (50 far leie 1438 1-3-7 | 6-4°) 6:6 8-4 | 3+9°)-1-6) 72 64 
5 rs Oe DSUs LOorELO [MOSS 2602 O-o Pe Oss § 420711: 615, 67 60 
a SNe SlOs al into 145°} 451 TéEGHG (2ouirlie D Pra F222 Gb 58 
ae Ot), ESO a eee Pare 144; 3:9} 6-5] 6-7] 9-4] 4-3]1-8 70 63 
425075" 820 | 73 | 74 148742) a -6 eee ell 24.69 - OF 7D |, 64 
gs Bas 820 | 73 | 72 TSO0 Ae 0 iet- OW 792 8-60) 458 eZ) 165 58 
%. 00..°! 830 1°73 | 74 POO aoe Use Geese ll <9 jo oes orae Or O2 55 
Led 830 | 74 | 74 149; 4-0) 7-2| 7-4] 8-0] 5:0} 2-7| 65 58 
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OBSERVATIONS OF GENERAL CONDITIONS. 
Date—April 17, 1909. Trial Number—42. 
FIFTH DAY’S RUN. 


General Notes. 


Rarotmeter at pegimnineg of day stun... 15. Geis oh. 6 feck ee eae eee een gene 29°78 inches. 
46 +6 


énd. of day's Tums: Gig ieee ie op ees © te Rint: aut Rohe e RRO Rey eee tae 29°90 5 
Coal No. 27 only used. 
Average level-of fuel below top plate of prodteer.. 12.5 -. 3..)e: -. sees ee 24°7 
Total avater imeed for.day's rain 650 ee eee a vaste cic ee aah ae Renee eee Pee 11,420 lbs. 


7.00 a.m. Fire on down-draft with fan, 50 lbs. of coal charged. 
8.00 ‘ Blower started. 

8.148  “ ‘Trial started. 

4.30 p.m. 75 Ibs. of refuse fired. 

6.15 “ Trial finished. 


No gas washer was used during the day, the gas being passed through the sawdust scrubber. 

Fire banked at the end of the day’s run with 100 Ibs. of combustible part of refuse. 

Sunday, April 18—25 lbs. of combustible refuse from previous day, and 50 lbs. of coal were fired. 
Fire kept banked until Monday morning, April 19. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Date—April 17, 1909. Trial Number—42. 


Note: R. and B. apparatus used. 


Ethy- ak Meth- | Hydro- 


Carbon 
Time Dioxide lene ner ae ane gen 
per cent. | per cent.| per cent.) per cent.| per cent.) per cent.) per cent.) per cent. 
9.20 a.m 0-2 13-0 1-9 
2.35 p.m 0:1 11-3 2-0 
OBSERVATIONS OF GAS METER AND B.H.P. 
Date—April 17, 1909. Trial Number—42. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. indicates 
that all the gas is passtng to the gas engine. 


| ] 

Main | | Loads on | Ne Ae nas 

| gas Cubic tight and load o ate a 

Time. meter feet Remarks. slack sides ) ene? J 

| readings. in of brake. brake. | "& de 

——_—___——— interval. ae th DSSS e on v3 z 

| cub. ft. Ibs. Ths. The shalt. 

Se Oma iil. <..|) Ma aoOO lle. .c cea N.B.O. 300 120 180 35345 
8.45 “ ..| 3435890 1910 ff 300 120 RO ves Geodon 
Orla ~-)~"5487970 2080 e 300 120 BOTS. | ao arcesianes 
9.45 “  ..} 3439900 1930 a 300 120 10) Ge Paes. a geea! A 
ts Ce 3442030 2130 i 300 120 ESO titer ann seni: 
10.45 “ ..| 34438950 1920 a 300 120 LSOge leaks pon 
11.15 “  ..| 3446080 2130 . 300 120 TSO Ann as 
11.45 “  ..| 3448010 1930 5. 300 120 180 | Bees YEA 
12.15 p.m...} 3449850 1840 us 300 120 180 | 60865 
12.45 “ ..| 3451850 2000 a 300 120 i SO eek ess one 
ieioe =. 5 .4.%3453820 1970 ; 300 120 sna bee, Seer 
1.45 “  ..| 3455800 1980 “ 300 120 ES Uer iar teks 
2.15 “ ..| 3457880 2080 7 300 120 POM SY Sih reece 
2.45. “ ~..| 3459775 1895 ‘i 300 120 Stel UGG ed A Monae oe 
3-15 “<_. 4, 3461930 2155 + 300 120 LSA) tenn Raha eos 
3.45 “  ..| 3463850 1920 = 300 120 TSU haeass ce 

4.15 “  ..| 3465780 1930 is 300 120 180 86765 
4,45 “ .. 3467650 1870 xs 300 120 DS Ua tac sere eo 
maelsy 3." 3469530 1880 300 120 ES AL te |e ae a 
Guaom «>. 1-34 71620 2090 3 300 120 Dest yenen dete, Cate as 

Bobb 3473690 2070 zs 300 120 180 98965 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 


Date—April 17, 1909. Trial Number—42. 
4 , a 
= Water Temp.| ae Seu 
a © Deg. Cent. |S‘ £2 3 5 ees 
Tin teal Aes | = Ow 4 ae 
ime anges 2 3 Ceara NS B Bl De Time bo = ie 
m° | 2 a> Hee aa ay 
Gs} =) ; 30,5 is S Es 
5 | Sig | inlet Outlets sel ad S612 eee 
| lbs. | lbs 
S$. 15 a.m.) 6o 2 110-62.) 21-75-1620 | 095* 2) 8. 1S aaa. el eee ee 
8.45 “ ..| 64 3 | 6-98 | 17-64 1600 | 90-0} 8.30 “ 50 50 ekt eae 
Only 2 64 2 1.6-25> 36-63)27707) 297° 0) Seal) =. 50 100 Vesa 
pe Ea pepe Bea 2°} 6:35 |-16-01) 16101) 92-5)10s50 50 150")... 
10 51D acer OD 21 .6-25.|-16-11) 1660 | 97-2)12°00 p.m.) 50 200°) 8 eee 
TOs ah 65 2 | 6-49 | 15-82) 1695 | 94-01 1.00 “ 50 250 | 1.00 p.m.. 
iD He Beal Ie os 2 | 6-39 | 15-81} 1745 | 97-7) 2.00 “ 50 300 192: 00mm 
GAD ya nod 2.16 B24) 15-3) 1760 7 842i eo OUe a 50 350 13). eee 
12.15 p.m...| 64 26 2B7 11482) 17 ibe. of Ul 00 50 400 | 4.00 “ 
12245. reso g)'G: 88 1 1o-73 1820.0) 9b" ones 50 450 1... 
LALO avs St 7-93 V1 83) 1765) 15 92-2 
145 69 3 | 7-84 | 18-121 1745 | 94-8 
DLO. i268 3 | 7-60 | 18-11) 1775 | 98-5 
2.45". .) 69 2 | 7-54 | 17-46 1640 | 96-5 
vee 70 2 | 7-60 | 17-99} 1640 | 100-2 
ET er Oui 2 | 7-57 | 17-10) 1670 | 94-5 
30 Gs aaa LD 2 | 7-71 | 16-48 1700 | 88-1 
4.45 ee RYAN) 2 |.7-56'| 16-43) 1755 | 92-5 
5.15 “ ..| 70) 3& | 7-17 | 16-07; i600 | 96-8 
Gao | 70 | gs | 7-25 | 15-37) 1670; 92-1 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—April 17, 1909. Trial Number—42. 
PRESSURE. SUCTION. STEAM 

TEMPERATURES. Ins. of Water. Ins. of Water. PRESSURE. 

od Te 
Meter. Exhauster. Ibs. per sq. in. 
Time. Ss | | & 
5 Os 2 18 

sep ieel og | ge - : + ; ine s+ 2 

o/s; € a © © Ls je ras D 

SS inl o | Hw! BZ S oe ks ets no |es| o S 

2S he 21 onl Sa. a = ye = | = Bote Shes = 

Re eee Migs ait a SPO eS iaOl i } 

8.15 a.m.| 450 | 62} 60 90 3-8 5-5 | Bel 9-1 2-0! 62 56 
8:45 “ |. 660 | 64 | 65 148; 3-8] 5-9! 6-1 9-5 2-0; 64 58 
OF ian 720 | 64 | 65 Tae 9 be e290 ) Oe 7 8-74 68 
9.45 740 | 66 | 67 144) <3-62:1-5-0 | 25-2 |. 8-0 } 1-7} 63 56 
107157 4 760 | 66 | 67 1253). -4-0% 6:5.) 5: 71.2.8-8 ‘) 1-7) 66 61 
1Gf457"' 760 | 67 | 67 Lid 3°8 4-8) -5-0 9-2 a 2-0) 66 60 
floes 820 | 68 | 67 129 4-0 6-2 6-4 (iy ve 1-4 62 ays, 
11.45 .| 770 | 68 | 66 130 3-5 4-5 4-7 il S 10 sb3 46 
12.15 p.m.} 800 | 68 | 66 130 3°9 5:3 5:5 8-4 n 1-7) 61 54 
12.405" 810 | 68 | 67 128 3°8 5:0 5:2 9-0 5 2-0] 69 62 
ae eee Bouse TU the 130 4-4 420 7°5 | 10-3 . Zook eae 65 
ce 810 | 72 | 75 135 4-2 6-2 6-4 9-1 4 1-8} 75 68 
eth at! SOOM) 72 1744 13 3-8 | 4-9| 5-1 fours a 1-1) 71 65 
Bean | 810 | 72 | 74 140 | 4-2! 6-4] 6-6] 10-1 5 PASE nog ih 64 
orm iy it LOOMED: 74. 135; 3214-5 |. 457 698 Q 1-2) 64 57 
Onto tt S20) ere 73 132 4-0 5:3 a0 8-0 of e272 65 
Aly §20:| 73°) 73 138 3°7 6-0 6-2 7-6 i Teale ck k 63 
BoA ae (G0-laro bilo 126 Pe SoOs OF db aoe OD des 70 oH Lelt 74 70 
Led Oy COORE73 72 128 3-6 5-8 6-0 7:6 esha 68 
DoAoG S10-1°73 | 71 135 4-6 a2 7-4 9-9 Line Syren 69 
6.15 « U1 VANE Gee tbs ua an rae 8-8 | 2.0 72 | 68 
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OBSERVATIONS OF GENERAL CONDITIONS. 
Date—April 19, 1909. Trial Number—42. 


SIXTH DAY’S RUN. 


General Notes. 


Barometer. at bermnines Of dayes TUN i. stom cisriae eben ever sin eel eet uae eee 29° 60 inches. 
¥ end Of GAY'S TUNG: deste wean napee ae Sige ae ee eee a dete 29°60 +“ 
Coal No. 27 only used. 


Average level of fuel below the top plate of the producer..............-...0+eeeees 24°9 7% 
Tétal watertuseds, Sisk 2 waka ore ete e bee eects eee a ae estat ict en eee eck ero 10,525 lbs. 
TIME. 

7.00 a.m. Fan on with up-draft. 

7.40 ‘ Fan changed over to a down-draft. 

7.45  “ 50 Ibs. of coal charged. 

8.30 ‘“ 25 Ibs. of coal charged. 

8.45 ‘“ Trial started. 

6.45 p.m. Trial finished. 


_The sawdust scrubber was used instead of the gas washer. Length of time before starting, due to fire 
having been banked, 36 hours. 
Fire banked for the night with 60 lbs. of combustible refuse. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 
Date—April 19, 1909. Trial Number—42. 


Note: R. and B. apparatus used. 


gen gen 


——————eeeeeeeee ee eee | | | ___ 


OBSERVATIONS OF GAS METER AND B.H.P. 
Date—April 19, 1909. Trial Number—42. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. indicates 
that all the gasis passing to the gas engine. 


= 


| | R 

Main Loads on | Net ES 

gas Cubic | tight and load lutions 

Time. meter feet Remarks. slack sides on counter 
readings. in of brake. brake, | Teading 

——_—_—_—W— interval. NE a 

cub. ft. lbs. | lbs. The. shaft. 

Bea oea.m.). (6416400 Fi... s ea.. N.B.O. 275 105 170 01345 
Sele = 2 93478280 1880 rte 21D 105 LOR ee ae 
9:45 ‘ ..| 3480390 2110 He 275 105 L708 1 ee 
1015) "© 2.|..3482260 1870 M 2p 105 L/ Oa 4k eee 

H0e455 — 2.) 3484410 2150 of 210 105 170 14500 
Pero 2 1486420 2010 y 205 105 L7 Ok ere ise 
11.45 “ ..| 3488560 2140 aS 249 105 HOF ee 
- 12.15 p.m. ..| 3490590 2030 ‘a eh 105 EO te tae ones 
12.45 *“ ..| 3492670 2080 e Zio 105 ECO hes 
1.15 ‘“ ..| 3494900 2230 ze 215 105 iW LVE Ong, oie eee 
1.45 “ ..| 3496790 1890 ee 275 105 Ei Os. eeu ee 
2lLde 2.1 so498880 2090 A 275 105 4 ty d 0 hace Oe eas 

2.45 “~ ..| 3501070 2190 i: 240 105 170 40201 
3,15 =. ..1 3503020 1950 os 2b 105 7 Oa. Lee OAL: 
3.45 “* ..| 3505000 1980 * 275 100 I ETE LON Eile) Sees 
Seton oe. 1 -Sh507160 2160 a 275 100 Li) 5 ee a 
4.45 “ ..| 3509170 2010 re 275 100 pirdsy Dia Say ee 
Peto 2.|, ad11320 2150 a AE: 100 NESE CN Bede PR 
5.45 “ ...| 3513350 2030 a 21a 100 Wes 2 Re genie 
Solo...) 3515360 2010 ms 2Lo 100 in 4 nem 

e445. 3.15 '3B517420 2060 Zo 100 15 66720 


OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 
Date—April 19, 1909. Trial Number—42. 


Note: Boys Calorimeter used. 


2-12 Water Temp, 3 ne 4 
Sy 2 _ | Deg. Cent. [S's ae 315 ee 
time |e[Sy|——-lees|oe| Tm |_ B/S | es 
2 | 3° | mntet lOutlet|= 3.2| S38 ep | ae Es 
Oo oes OEE] AO ole a HH Ay 
Ibs. Ibs 
8.45 a.m 62 2 6-05 | 16-67| 1650 96-6, 9.00a.m..| 50 50 oiiney ae 
9.15 “ 62 2 7:25 | 15-81} 1780 90-5) 9.45 * 50 100 | 9.30a.m 
9.45 62 zs | 6-61 | 15-37) 1625 | 96-7)11.00 “ 50 150 |10.30 “ 
LOBES oat 62 zz | 6-43 | 14-07) 1700 88-2)12.15p.m..| 50 ZOO” at eee 
10.45 ‘“ 62 2 6-14 | 15-50) 1690 940) 1 SO * 50 250 | 2.20 p.m 
Livros 63 2 6-20 | 15-86) 1660 cs Seats Me pdgr iN 8 wales 50 BOO in onets aeeeeae 
livdiao 63 3 6-39 | 15-96) 1650 | 93-8) 4.00 “ 50 300.15. Logs 
12.15 p.m 63 Z 6-41 | 15-20) 1700 88°55. 15 2 * 50 40001. eee 
12.45 “ 63 3 6-62 | 15-58) 1710 Ove owas 50 A50") 6253 cae 
1k ell) 65 3 6-61 | 15-54) 1710 | 90-7 
T 4da fhe 21) 08 2 6-48 | 14-91) 1710 85-7 
PA i ee 63 2 6-59 | 14-59) 1740 82-7 
2 ph. *f 63 3 6-70 | 15-34, 1740 | 89-3 
SL oe 63 2 6-75 |°15-97| 1755 96-3 
3.45 63 2 6-90 | 15-76) 1780 |} 93-7 
AAS Coe. 63 2 7-09 | 16-27; 1760 | 96-0 
4,45 “ ..| 64 2 6-97 | 15-68} 1750 | 90-6 
Seton os Oe % 7°14 | 16-64) 1730 97-8 
Bora ote Oe 2 | 7-41 | 16-35) 1730 | 92-0 
G55 * 66 2 | 7-60 | 15-99) 1735 | 86-5 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—April 19, 1909. Trial Number—42. 
Soo aa RSS SG SSSTRS SS Se ET A aa ae a Na ES SSR ERAT ERO 
PRESSURE. SUCTION. STEAM 
TEMPERATURES. Ins. of Water. Ins. of Water. PRESSURE. 
Meter. Exhauster. Ibs. per sq. im: 
Time. at by 
pe is 
® Os = @ 

S43 [a y: Oa as 43 = (84 nS 
o3/%s| 8/20] 2 is 2 “ Re a ae 2 
Pelas|e| aap os he | Bo) S| eles Sos 
BON en Cat elm hae iS } Ra eerie ei ay ae fo) 

8.45 a.m 450 | 62 4 90} 4-2 8-8 9-0 |.11-0 ees au ROR Pe tee 
el 07 ana 500 | 64 | 67 150 3°70 6-5 6-7 | 11-0 2-8) 71 66 
9.45 “ 680 | 64 | 65 146 4-3 8-4 8-6) 11-0 1-9 70 65 
LOZID at 720 | 64 | 63 128 3°8 6-5 6-7 8-4 ie 1-8| 72 65 
LOA 790 | 64 | 63 130 4-2 7-9 8-1] 10-8 ® 1-8} 69 62 
| gui Es ga $10 | 65 | 64 133 4-3 8-5 8-7 | 11-0 5 1-9 68 62 
tie tote)! e510.) 65-| 65 135 4-0 (es) 7-5 9-6 = 1-4, 70 64 
12515 p.m.) 810 1 65 | 66 137 3°9 2 7-4 9-9 q La 6} 20 
12745055 ° 820 | 66 | 65 138 4-1 7-9 8-1] 10-4 o 1-7; 68 61 
Malow 830 | 65 | 65 133 4-0 1-3 7°5') 10-0 es 2-44 70 64 
Hee: sy Na 82 64 | 63 135 3°6 6-0 6-2 8-4 x 1-3} 66 60 
alone. 1° 800 1 64.163 136 4-4 9-0 9-2] 11-9 a Pies aad ie 65 
2:45 “ || 840) 64 | 63 138 4-0 7-4 7°6 8-8 RS be yf 66 
Bee 19880) Oo 64st e137 bee-8ol 7G 4) 7.2 159.0 | 1-4) 671. 60 
3.45 “ .| 850 | 66] 64 139 4-2 8-6 8-8 | 11-0 a 2-0} 69 63 
Belo. ..| 860 \ 67) 66 140; 3-9} 6-7 6-9 | 8-7 j 1-4, 66 58 
4.45 “ | 900 | 67 | 66 140 4-6 9-5 Oe th ras 2-5) 59 52 
5.15 “ .| 8801] 67 | 67 143 3°8 72 7-4 9-3 oi 1-5} 69 62 
Deore SiO OF 67 146 4-0 7°3 70 9-5 124° 70 63 
Belo.  cieos7Ore0r | 67 146 4-0 7-4 7:6 9-8 2-5) 70 63 
6.45 “ .| 870 | 66 | 67 145 3°8 Caz 7-4 9-6 2-0| 68 2 
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OBSERVATIONS OF GENERAL CONDITIONS. 


Date—April 20, 1909. 


SEVENTH DAY’S RUN. 


General Notes. 
Barometer at beginning of day’s run 


Coal No. 27 only used. 


Average level of fuel below top plate of producer.....................--.-- 


Total water used during day’s run 


TIME. 
7.00 am. Fire started with 50 lbs. of coal; fan running. 
7.50 ‘“ Ondown-draft with exhauster. 
8.00 “ Started trial. 
6.00 p.m. Trial finished. 


The gas washer was not used. 
Fire banked with 60 lbs. of combustible part of refuse. 


encdvol day's Tunica eiiamiciade om eee eke <p aaen arty ec enero etree 


Trial Number—42. 


Bet ws Bert 29° 93 inches. 


29°93“ 


24° 3 inches. 
12,425 Ibs. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Date—April 20, 1909. Trial Number—42. 


Note: R. and B. apparatus used. 


| 


Carbon . Inflam- 
Carbon Ethy- Meth- | Hydro- | Nitro- 
; -—- 7 | Oxygen on- mable 
Time Dioxide lene rate ane gen gen ase 


per cent.| per cent.) per cent.| per cent.| per cent.| per cent, per cent. 


SSS a ee a a ee ee 


9.05 a.m 12-1 0-3 0-3 11-8 2-4 14-5 58°7 28-9 
1.40 p.m 13-6 0-2 0-0 10-1 2-1 8-6 65-4 20-8 
5.05 “ 12-6 0-4 0-0 11-7 2-0 ABO 61-4 25-6 


OBSERVATIONS OF GAS METER AND B.E.P. 
Date—April 20, 1909. Trial Number—42. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. indicates 


that all the gas is passing to the gas engine. 


2 

: Main | Loads on Revo- 

gas Cubic tight and lutions 

Time meter feet Remarks. slack sides counter 

readings. in of brake. reading 

| interval. on side 

cub. ft. lbs. lbs. shaft. 

8.00 a.m Do Loads wore ae N.B.O 275 100 tio 67400 
Seoul. 3520320 1970 4 ao 100 Lod as a eee 
9200. * 3522400 2080 ‘s 300 125 Tear Ra 2a, Se 
Oes0e <: 3524480 2080 3 300 130 L704)” ae Be 
10.00 “ 3526500 2020 a 300 130 170s ieee a ge 
tou 3528450 1950 i} 390 130 L(G ite 2 ees 
BIZOOD 3530610 2160 i 300 130 TOR.” ist rie, 
bd est ta 3532660 2050 es 300 £25 We RD Ee ee 
12.00 p.m. 3534590 1930 - 300 Ves) Toa fs ce ee ee 
12.307" 3536690 2100 : 300 125 LADY WEN tt ea ce ee 
LUO sis 3538830 2140 a 300 120 GD yn ee eee 
erst 3540780 1950 ie 300 125 PO eee e 
ZL Ve 3542830 2050 * 300 25 Ba kee cee. 
yet ee 3544800 1970 He 300 120 TS Oder Ti caste oe See 
o. 005s" * 3546860 2060 oe 300 120 ESOS tee ee ae 
Seoul 3548640 1780 pe 300 120 ESO Tele Wes tees ea 
4:00°*' 3550900 2260 a 300 120 eA D At A oe eg ae 
Peo fet -oOo0oLZ0 2220 f 300 120 hel 1 i ap ee 
eg re ah oo O4900 1780 ts 300 120 DS aanbete ce nage Se 
Deouok: + =< «pob40oU) 2180 RS 300 120 Tapa eo. cee ia 

6.00 “ ..| 3558940 1860 te 300 120 180 33481 
ee ee ee eee 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 
Date—April 20, 1909. Trial Number—42. 


Note: Boys Calorimeter used. 


| 


42 Water Temp, 4 me a 
s | 2 Deg. Cent. |S | af Slee oa 
T Ot eel of een ete = Ti © = © &0 
ime jl of oe be ime iol ees 
ils 80 ‘2 o = ‘D eal 3 =| 
3 | BS | Inlet [Outlet|5 0.2) fs 5a | 5 ES 
io) OES O 8) moO oo H HH Ay 
Ibs Ibs 
8.00a.m...} 60 3 110-2 | 21-46 1700 | 101-1) 8.10a.m 50 50} oa 
830 07 ra7 4 6-22 | 17-45) 1630.| 96-5) 9.35 “ 50 1002. eee 
9.00 ‘ 60 2 6-03 | 18-08] 1660 | 105-510.50 “ 50 150 |10.40 a.m. 
930s)" 60 7 6-00 | 17-03} 1650 | 96-0)12.00p.m..} 50 200° 4c eae 
1070053" 62 - 6-43 | 17-97) 1685 | 102-7) 1.15 50 2500) See 
10-30 85 63 i 6-63 | 16-50; 1740 | 90-6) 2.30 “ 50 300 | 2.45 p.m 
HeOO mS 63 ri 6-69 | 17-28] 1740:| 97-2, 3.35 “ 50 B00’ |, hc eae 
11:30" 65 : 6-85 | 17-78] 1755 | 101-3) 4.45 “ 50 400 ST eee 
12.00 p.m.. | 65 - 6-93 | 16-34, 1770 | 87-9' 5.40 “ 50 450.422 ee 
12:30). * 66 2 + 6-96 | 16-70} 1790 | 92-0 
14.000" 67 ‘ 7-15 | 16-62) 1680 | 91-7 
LroQeset bol Gr 3 7-32 | 17-54| 1610 | 97-8 
ZE0O et 68 5 7-47 | 16-59) 1650 | 89-4 
280 5 68 3 7-70 |. 17-10) 1720 | 96-1 
aeO0Gre 69 2 7-84 | 17-11} 1790 | 98-5 
3.30 “ ..|69| ze | 7-80] 16-32) 1600 | 92-6 
4.00 “ ..|68| 7 | 7-49 | 15-99 1690 | 97-6 
4.30 “ ..|70| qe | 8-00 | 16-89) 1720 | 103-9 
5.00 “ ..1 70] qe | 8-07 | 15-47) 1785 | 89-7 
530° 4) -72)| AG 58-73 1 1G 22) 1608 Go-o 


a 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—April 20, 1909. Trial Number—42. 
ST aT a Se aaa 
| . 
PRESSURE. SucTION. STEAM 
TEMPERATURES. Ins. of Water. Ins. of Water. PRESSURE. 
°F 
Meter. Exhauster. Ibs. per sq. in. 
. i] 
Time. alts 
25 a 
5 0 2 Q 18 
© e re) é 5 o . . + S . e 
3S /s5| ¢ | a Bs) be Ro) ig Megen  totd | ae Ro) 
or | an > ° on a0 ~~ 5) r=) 5) QoS ® LD) ~ 
SA teh Wee ° = = wre S > Salas a 3 
BO lOealc | a } ae S a fA) reo pa 6 fal onG nN oe) 


PeUe ats 450 O80) 1004 B66 ek 5.3 1 76 icy alvipy a | 64 
8.30 “ DLO 00 TOG | Mba acs | 692-6-4'1-. 8-6 1-7) 69 62 
O00). ‘4 POO POLS H2. | elosseAsO. |< Gedo t 7°61. .95 1-8} 70 63 
DB. 30" 760°) 62 |-62)) 14140 :3°9 4-56-81 > 7-0 |) 8°5 1-5} 70 63 
EO OU er 8f0 | 63 | 65] 141) 4-3] 8-6] 8-8] 10-3 -5 2-2| 72 65 
POOR S00 04 0 OF 145 a6 oye Ga F831) O28 2 2-3) 68 61 
Reem 90 100) 60h 142 15-3:6.0 85 toes 1 779 re 1-2) 74 68 
Be cOe os} S001 66s) 68 141 | 54-35) 1857} 85Oanorn 1-3) 73 66 
m2200 p.m) 820 1267 | 68 | 2143)|- 4:2.) 8:0) 822°). 963 a 1-8} 67 61 
T2eo0mee .| 68400681169 1) 144) 492 820 | Sedu 9.0 Fa 1-6) 69 62 
MeO ee | SOURLOO UN O93) 148 6049 1 Ral | Boo feel .g a 2-0} 67 60 
Des ae 4s SUG OShie70 ald yal 13S) 6:9: bev 7 > 1 ee Sh © 1-8 72 65 
2008 1 SlOMeTOR 70 143901 4:0 tir Podolene ag aap oegaln A 2:0} 64 58 
Bro S40 (OL | 1473) AeA 86 | 8810-7 = 2-3) 71 65 
mvs!  T90NeT Lio, $1494 3886.6.) 16-8 |) 8:2 mn 1-2} 68 62 
ote | S20ei 20a 2 | 1495 4-4 1 8-6 | 828 (10-1 & 1-9} 68 61 
Oe LeOoUr acento | Mibow rd 2ee Sed Seg ib O61 2-0} 70 64 
seo ee SO0 (eile ie | Loo) 380 1) GO) Fel" 18-0 1-3) 68 61 
OO el SLO 27a) LABS ia 8-6.) 8 7-103 2:2) 72 65 
Deco Le SION 2a7s 14a ded) 763) 7b 1 9-6 2°0| 67 60 
Pe ee iShOM fant 41) laa 1859 17-0} 72.) 9-0 1-8 65 58 
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OBSERVATIONS OF GENERAL CONDITIONS. 


EIGHTH DAY’S RUN. 
Date—April 22, 1909. Trial Number—42. 


General Notes. 


On April 21, no trial was run, and the fire was banked with 250 lbs. of coal, and 50 lbs. of refuse. 
April 22: Coals No. 27 and 30 used. 


Barometer at beginning of day’s run 


PRET OR PEAS AO Oat Owais Sham ate ick oko ord Dre, Seeks 29° 40 inches. 
‘* end of day’s run 29 4 eas 


014) 0 © WH 010 0 eye s0, © 00 0 1e16 6.6. © 6m Wise © 0 0 © @ C1SKe © a0) 6 6 916s, \0) © tela «ca 


wap. oe a) ein 4 © OMAR te OTE sae ricds. SDI nates! Oc PROM ee ae tame Ra 10,540 lbs. 
Average level of fuel below top plate of producer. ..........0-.. cece sence eet ecees 25° 7 inches. 
TIME. 

7.00 a.m. Fan started; 75 lbs. of coal fired. 

8.00 ‘ Blower started. 

8.00 “ ‘Trial started. 

6.00 p.m. Trial finished. 


Fire had been banked for 36 hours before starting this day's run. 
The gas washer was not used. 


Fire banked with 50 lbs. of combustible part of refuse. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Date—April 22, 1909. Trial Number—42. 


Note: R. and B. apparatus used. 
Carbon | Meth- | Hydro- | Nitro- Pra: 
pine Dioxide ane gen. gen eat 

gas 

nae, cent. | per cent.) per cent.| per cent.) per cent. per cent.| per cent.| per cent. 
Set 0am. Tae7. 0-3 0-0 13-6 1-9 18-2 53-3 33°7 
1.55 p.m 13-7 0-3 0-0 125] 2-0 15-7 56:2 29-8 
Sg Rca 13-4 0-2 0-1 12-2 2-4 10-9 60-8 25-6 


OBSERVATIONS OF GAS METER AND B.H.P. 
Date—April 22, 1909. Trial Number—42. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. indicates 


that all the gas is passing to the gas engine. 


Main Loads on es oF 
gas Cubic tight and load u EE e 
Time. meter feet Remarks slack sides on Seay 
readings. in of brake. brake te ide 
interval oon Se 
cub. ft. Ibs. Ibs. lbs. shaft 
8.15 a.m SDOOG2Z0T OF fss0 ee N.B.O 300 115 185 36915 
8.45 ‘ 3568520 1900 5 300 115 LS5s). ee ee 
Gei5s £ 3570190 1670 A 300 115 T8548. (ee ieee 
On45. “ 3572260 2070 x 300 115 TSO3.: 12 eee 
(a 3574260 2000 - 300 130 LOS: 2h el eee 
10.45 “ 3576290 2030 zs 300 130 LO Fea eee eee 
Pietoe 2. 3578180 1890 ° 300 135 LOG eee eee ee 
1450" 3580180 2000 if 300 135 LOSS Bs ee eee 
12.15 p.m. 3582340 2160 325 145 1S0-a see hee 
1254573 3584410 2070 325 145 LSO is eee SG 
1s Us fey 3586480 2070 es 325 145 ISD wie reek ke 
1455 yt 3588550 2070 ‘ 325 140 LS <5) pede oat. 
PAEANGS Sh 3590430 1880 eS 325 140 ESR Ae tie ck tees 
PAGE bi RAMOS ta Pit $39? a 54) 2200 f 325 140 TSde hea ee 
wofoue — =.| 36594660 2030 by 325 140 PSDeLy Paseo aie 
aap * -2 4° 3596620 1960 A 325 135 POOR ct ee eat ae 
Aes sb SO986900 2070 3: 325 135 TOO Hel ee eae ih 
ag Ye 3600260 1570 300 120 Leslee Wee tes oe, 
Ge.) es ie 96023880 2120 cr 300 115 | bf ioH Se ee pine fue 
S45 -s 2.) + 3604400 2020 1 300 115 LAO El one arts ote 
G.l5 ‘* -:.) -8606880 1980 # 300 115 185 01913 


OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 


Date—April 22, 1909. 


Note: Boys Calorimeter used 


O1rot ee Cy COD Nt ee 


Time 


- | 4 Water Temp|| & 18 
5 2 Deg. Cent. |S‘ nS 
On SB hate BOR i ae Mm -° . 
nm 2 3 2 BS =e 
io) 2 ~~ 
a rs ; 3) & 

e bs Inlet |Outlet i Z| os S 

62 3 1T3e11>) 23-418) 21700 90-5 
63 3 8:13 | 19-91} 1630 | 101-4 
63 3 6-86 | 17-53) 1610 97 
65 3 7.11 | 18-68) 1600 97-7 
65 2 7:27 | 16-99} 1670 85-6 
68 3 7:70 | 18-46} 1650 93-7 
68 3 7-81 | 17-93) 1640 87-5 
69 3 Kee D4 A784 67GB eb=I 
70 3 8-04 | 18-65) 1660 93-0 
70 3 8-00 | 18-74} 1600 99-6 
ret 3 S724. OLS 7) 1725 87-6 
73 3 8-02 | 19-03) 1695 98-5 
73 3 8-55 | 18-64) 1725 91-8 
eS 2 8:35 | 18-77| 1600 99-2 
To 2 8-29 | 18-58) 1610 98-5 
73 2 8-45 | 19-18) 1600 | 102-0 
74 2 8-50 | 18-91} 1610 99-5 
ie 2 8-18 | 17-27} 1600 86-4 
73 2 8-17 | 18-09} 1600 94-3 
73 2 8-65 | 17-88} 1600 | 87-8 


Trial Number—42. 


ae a. 
Ee 
318 ee 
Time op Oe © be 
mH 3 o.5 
oS + 8 4 
OG je) “= O 
Oo H HH Ay 
lbs. lbs. | 
1D amet AG eee 
1035 50 OS hohe oe 
Ae OdS 50 LOO; |. = oe 
-50°." 50 160 
S10 prime} 0 200 12.50 p.m.. 
ray Tae 50 B50" Li oOmeee 
GU sos 50 BOO) |-o045umes 
OO nae 50 250 bi See 
OOD 50 A00 |; <.'5. eee 
AD os 50 ABO Nn cee 


OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—April 22, 1909. 


TEMPERATURES. 
Time. a ab 
oO vO 
b O% 
538s] a) 3° 
Ste 2 ol Se) Pe 
COO 2 Sree 
Se Lomein 530 17162.|,65 100 
ee Gel 590 | 64 | 68 133 
o715 > ** G1) Woon so Lt 
9.45 -* 740 | 66 | 68 125 
bt es Gi Ne 740 | 66 | 70 133 
10745), 800 | 67 | 72 128 
1b Veen Bs welts 790 | 68 | 73 128 


SOLO Ee BR ODD NR 

' Com 
on 
oO 
bo 
(=) 
“J 
~J 
~J 
pont 
Lh) 
ide) 


Trial Numbur —42. 


PRESSURE. SUCTION. STEAM 
Ins. of Water. Ins. of Water. PRESSURE. 
Meter. Exhauster. Ibs. per sq. in: 

5 
a iH 
SE SC ROS | AE erie ad pe Re) RS 
5 | 4 SB | 3 | goles 3] 6 
} te o) Scan olen } 
3°38 | 6-6 6-8 9.2 1-0} 70 63 
4-0 7-8 8:0} 10-0 Leen 5 70 
3-4 5-8 6-0 9-6 Tesla fe 66 
4-3 8-1 8-3. 110-4 4 2-0; 69 62 
3-8 6-9 7-1 9.2 o 1-6} 67 60 
REPS FO A TSS ae 0 iy fe em 8) a a 62 
4-2 8-2 8-4 | 10-3 Fe 2-0) 69 62 
3-6 6-2 6-4 8-8 a LG) 70 64 
3°9 hoo 7-5 9-5 3 1-8 74 67 
3-8 7:3 (as 9-6 = 1-8} 62 55 
3-9 Tek feo 040 INS 2 65 
3°9 fd, TAA LO« I Ss Lic Stab 64 
4-0 7:3 Love Loe ss 2-0) 70 63 
5 Cia padota a aired) ee vag ald em Olen ahi ad lntiy: 
3°8 6-9 7-1 9-1 S Lea) 1 k2 66 
aM Ugssa¥slaad ae 4ay-/cyd eee en | eae a Ward rg bos a 
3-6 5:8 6-0 8-4 a=) Towers 67 
Asser ede: OUELO« Ste Gee p Zeek GGec BO 
3:6 5:3 6:5 8-6 1-41 66 60 
4-2 7-9 8-1 | 10-9 20) bo 67 
4-0 7:6 7°8 9-8 Tey 70 63 
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OBSERVATIONS OF GENERAL CONDITIONS. 
Date—April 23, 1909. NINTH DAY’S RUN. Trial Number—42. 


General Notes. 


Barometer atbeginning of day 8 Dulin a lets tert tert ete etnies ie eater etter renee 29° 51 inches. 
e ‘etendvof iday's.FUn: eat het ego tee ein oleae ees cok amet ete ee Serene = 29203) 0 


Coal No. 30 only charged. 


Average level of fuel below top plate of producer..................0---+--2--+sees 25° 1 inches. 
Total water Used ete eee ais tao a oe aera, SP on ee rome 11,525 lbs. 
TIME. 


7.00 am. Fanstarted; 50 lbs. of coal charged. 
7.45  ‘*  Exhauster started. 

8.05 ‘ Started trial. 

6.05 p.m. Finished trial. 


The gas washer was not used. 
Fire banked with 60 lbs. of combustible refuse. from the day’s run. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 
Date—April 23, 1909. Trial Number—42. 


Note: R. and B. apparatus used. 


Kthy- warben Meth- | Hydro- | Nitro- ners 


Carbon O 
ane gen gen 


Time Dioxide 


SS Oe 
|< 


9.20 a.m 11-1 0:3 0-0 12-9 2:3 11-2 62-2 26-4 
1.35 p.m 13-5 0-3 0-1 12-8 ico 13-5 57-9 28-3 
5.20 “ 12-6 0-3 0-1 12-8 2-0 12-4 59-8 27-3 


OBSERVATIONS OF GAS METER AND B.H.P. 
Date—April 23, 1909. Trial Number—42. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. indicates 
that all the gas is passing to the gas engine. 


Main Loads on Net | pees 

gas Cubic tight and load unt . 

Time. meter feet Remarks. slack sides on oe a i" 
readings. in of brake. brake. | ** ae 

—_——_—_| interval. a a cs S 

cub. ft. Ibs. lbs. Ibs. Page 

Belo atin eeoOUT ZU0TE. atte ess. N.B.O. 300 125 175 02730 
Boog o.t apOU9l10 1910 a 300 125 ECS ees 
9.05 “*- ..| 8610880 1770 se 300 125 La See 
P2550 .. .Jreo612960 2080 x 300 125 (Westra | eater ry 
Poco. 2. oG14890 1930 ‘ 300 be AY ae pate Ree ste 
fico 2. 2. S86L6880 1990 - 300 ies 175 Sal see Maes 
11.05 -‘* ©...) 3618900 2020 “ 300 125 MWouP GL ee 
Pi ooee es =..)) ~3620890 1990 i 300 125 E7Dg) Sant eee 
12:05 p.m. ..| 3622910 2020 is 300 120 LOO i cence: 
Pessoa ie 6624920 2010 che 300 120 TSO gen eee es 
1205-*> ~~.) «3626490 1570 ae 300 120 TSO ee setae ate 
eao08- -.s)) »a628650 2160 is 300 120 TO esti aeons 
eoee el 5650410 1760 os 300 120 PSO Mere, Fak ee 
Desoe ey i | oue24Go 2055 ie 300 120 ESO ak Parsee cates 
ao. a 6. |. 8634440 1975 a 300 120 LS Oak aS hoe on) 
Sete == tds DOoUoOe 1912 2: 300 120 Petal seer ee 
peg mie §..41°. oOSoaZuD 1853 eS 300 120 Lamesa on oak 
Aeneas) '. 1 6040100 1895 — 300 120 ESO ee ier ae PaL Gis 
pavone. ch ab41895 1795 Ss 300 * 120 LOO Sear cee ea 
Deo sa 3093920 2025 a 300 120 TOOLS anak. sei 

6 


(On 0 etn 6645780 1810 ‘ 300 120 180 684561 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WHIGHED. 


Date—April 23, 1909. Trial Number—42. 
: 2 Water Temp. = 4 5 = 
= 2 _ | Deg. Cent. ‘one B.o rs 5 ei. 
Time af 23 on ee eae ee Time a: ue 28 
n ne) ~ as 4 ad . 
se es Inlet (Outlet|5 &.2| &'s ze = 
OSS en aoe OO |e BA, | 
lbs. | Ibs . 
8.05a.m...| 63 24 | 19-65) 16380 | 101 8.10 a.m..|. 50 50.15 so ee | 
$255. > op 10 | 16-80) 1655 95 9-10 75 50 100 oe ae ee 
ee vo eee 63 79 | 16-00} 1660 | 90-810.10 ‘“ 50 1b0 2s eee 
9235+" 63 69 | 16-41) 1695 07-91-10. 50 200 :hi4c2dh 3 nee 
10:05." 63 ti 1515-20) 1780 87-312.10p.m..; 50 250 |12.05 p.m 
10,.35h" 64 76 | 15-79) 1740 93 foes Cea o0 3007) 4); naa 
LT: oe 64 72 | 15-15) 1780) 89 ASO 50 350 “a: ae ee 
11.35). 65 93 | 14-95) 1820 | 86 SMO mie 50 BOO Neotel 
12055 67 22 | 16-24| 1790 96 tee NR 50 ABO tos a eee 


CO GO DCO NINININIODONNN DOOD ONO 
jor) 
= 
—_ 
co 
=) 
cob 
— 
> er) 
oc 5 > 
i=) 
— 
=) 
CO 
SCNNWOODWAAWMKRONONNWWOWKRS 


OS PWWHhYee ob tO 
vo 
Orns 
~J 
i) 


— 
bo 
© 
= 
o> 
(ee) 
Ga[bd.co]bo Go] bo Go]bo Balto Go]by Go|ty Ga]b9 G2] bo Ca]bo G2] 9 Go] bo da]bo Co|bo Ga]to Colby Ga|to Ca|ty co|bo ca|bo 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—April 23, 1909. Trial Number—42. 
| 
PRESSURE. SUCTION. STEAM 
TEMPERATURES. Ins. of Water. Ins. of Water. PRESSURE. 
F, 
Meter. Exhauster. Ibs. per sq. im. 
Time. | oie ba 
; oo n- 
i Os B Cs 

ee gear Oe es ie ol eee cS 
go }2s| 8) 287 | 2 +3 2 4S e(|58] 43 2 
Sala O18 | oa a is = 3 = ea/es| < = 
er Oeics ter = } Kp Wa kes haat a/c | fa o) 
8.05 a.m 4/Q | 62°) 60 95 3°8 7-4 7-6 9-7 EO ok 67 
Seoow ss 660 | 64 | 64 135 3-6 6-2 6-4 9-5 1-4) 70 62 
6.05)“ 700 | 64 | 64 is oe 6-8 7-0 9-8 ey) Sp 66 
Le fae a F20:1965" |) 65 133 3°5 5-9 6-1 9-0 ; La 4 Raed 67 
16,05 *“ 770 | 66 | 65 134 4-0 bk 7-9 | 11-0 .; Zou LO 64 
iOeoD ot! 760 | 66 | 67 136 3:6 6-0 6-2 9-6 B 1-6 72 66 
Tit0s S00} 67 | 67 133 3°8 6-8 7:0 9-9 + 1-7} 69 63 
Pies se! fh So0 tos | 68 £35 4.2 8-7 879-116 =| Bea 70 64 
12.05 p.m.| 800 | 69 | 72 31 3°6 6-6 6-8 9-3 | = 1-0} 66 60 
Peeo0 ee 3h 180870 | 74 136 3:6 6-4 6-6 9-5 iS 1-8 68 62 
AaOD ar" 760 | 70 | 74 135 3:6 6-8 7-0 | 10-4 i 2° 1. 60 52 
10 Gs 800 | 71 | 74 Ip ys) 3:6 6-2 6-4 8-9 = 1-01 68 60 
205. “ SOOM. Eo te75 138 3:6 6-1 6-3 9-1 es} Lee es 66 
es an~ 800 | 71 | 75 130 oon Oag 5-9 9-2 3 1-4) 65 yi 
= oe ae 860 | 72 | 73 132 4.2 8-0 Sen tf elLs3 = Een 75 68 
Soon SLOP Lee Ca 128 3-9 7-0 7-21 10-4 s be Siy 72 65 
4.05 ‘“ SLOMe7IN 71 133 3-7 6-1 6-3 9-3 =| 1-4) 72 65 
4.35 “« SOG erOMEZI 1) 14020 na. 7hPe Or 4 1. GeO 1210.9 foes.) 1736801. 61 
et bE SOO ee 1El 72 139 Son 6:3 6-5 9-4 Losi 65 58 
Sooo 840571 2 73 141 4-0 7:0 7-2 | 10-0 1-8} 68 61 
6.00 ‘* S200 2. 3 140 3:6 6-0 6-2 9-6 1-8} 71 64 
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OBSERVATIONS OF GENERAL CONDITIONS. 
Date—April 24, 1909. TENTH DAY’S RUN. Trial Number—42. 


General Notes. 


Barometer at beginning of day’s run 


ye rT So ee cae oun A os A 29° 85 inches. 
end of day’s run 29°06. 0 


Coal No. 30 only used. 


Total water taseq co. 2 isc c ciets. ce eteasiele s siayay cinta Peston “aeee h-o Ete eae e al etna nn ee 13,350 Ibs. 
Average level of fuel below top plate of producer................eeceecceserceeees 27°5 inches. 
TIME 


7.00 am. Fan started; 150 lbs. of coal charged from 7.00 a.m. to 8.15 a.m. 

7.55 ‘“  Exhauster started. 

8.05 ‘“ Started engine. 

8.15  “. Started trial. 

1.45 p.m. Sawdust scrubber was not used after this. Tank permitted to blow off. 
6.15 “ ‘Trial finished. 


The gas washer was not used. 


Date—April 24, 1909. 


Note: R. and B. apparatus used. 


Time 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. 


Carbon 
Dioxide 


Oxygen 
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0-2 
0-3 


lene 


0-1 
0-0 


oxide 


12-4 
12-4 


OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Trial Number—42. 


Ethy- ia Meth- | Hydro- | Nitro- 


ane gen gen 


OBSERVATIONS OF GAS METER AND B.H.P. 
Date—April 24, 1909. 


that all the gas is passing to the gas engine. 


Time. 


Doone PWWNND Se 
a 
ou 


83—17 


Main 
gas 
meter 


readings. 


cub. ft. 


3646410 
3648100 
3650060 
3652130 
3654100 
3655930 
3657850 
3659870 
3661660 
3663770 
3665780 
3668010 
3670250 
3672420 
3674520 
3676790 
3679150 
3681280 
3683350 
3685510 
3687250 


| Cubic 
feet 
in 
interval. 


eS 


per cent. | per cent.| per cent.| per cent.| per cent.| per cent.| per cent.| per cent. 


24-5 
24:3 


Trial Number—42. 


Remarks. 


Loads on 
tight and 
slack sides 
of brake. 
lbs. Ibs. 
300 125 
300 125 
300 125 
300 125 
300 125 
300 130 
300 130 
300 130 
300 130 
300 130 
300 125 
300 125 
300 125 
300 125 
300 125 
300 125 
300 125 
300 125 
300 125 
300 125 
300 125 


N.B.O. indicates 


Revo- 
lutions 
counter 
reading 
on side 

shaft. 


aye) (ein, enamel a 
SB) du le! spiel eres. 1s 
SLI e OF eeceh erkeby UG. 
PPC Ci On sCAnCy BG 
ot vie: shee ere 
Oi slt si ef is) s,s? wld 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 


Date—April 24, 1909. _ Trial Number—42. 
a es Water Temp|| & Hex =| 
eS 2 Deg. Cent. [5's a 318 2 tee 
Time |®p'| "9% Sas ee =P Time Ss ay rer 
a eS 8S 3 p42 aa s ee 
3 = © = 
E | Sry | met Putlet|s gE] dd S56] 6 arty 
lbs. | Ibs 
8.15a.m...| 58 a 8-72 | 18-92) 1650 1:00):8. 15am cs Ghee oie ee 
8345 oe D9 a 7-73 | 17-43) 1670 | 96-3) 8.20 “ 50 50 | 8.30 a.m.. 
915) S00 3 7-78 | 17-55) 1600-; 92-9) 9.20 * 50 100 :\.3-) <a 
9.45.“ 62 2 8-19 | 17-68, 1730 | 97-5/10.40 “ 50 150 Aigo ee 
102i pas 63 $ 7-96 | 18-36) 1700 | 105-0)11.50 “ 10) 2U0 3} 2 20 ee 
10.45 “ 64 2 8:00 | 16-938) 1800°| 95-5)12.50 p.m 50 250 | 1.50p.m 
ID eiS a 63 A 7-77 | 16-36] 1770 | 90-4) 2.00 “ 50 800 |. eee 
11.45. * 65 = 7-97 |16-3)) 1755. |: 87-02-40. 5 50 BDU) 123 See 
12.15 p.m 67 2 8-25 | 16-51) 1770 | 86-8 3.40 “ 50 400 | ss22 eee 
1245s 68 2 8-34 | 16-07; 1810 | 83-2} 4.40 “ 50 450: |e ee 
Ica Dor. 68 gs | 8-54 | 16-18) 1620} 84-0, 5.40 “ 25 470 1. uy eee 
140 69 a 8-71 | 17-82) 1775 | 96-0 
Pin ti tober 70 a 8-55 | 16-97) 1780 | 89-0 
2450 70 = 8-438 | 18-68] 1655 | 104-4 
palo 70 a 8-23 | 18-00) 1650 95-8 
SAD ka AO B 8-45 | 18-24) 1620 | 94-2 
es See cae es ae = 8-51 | 17-83) 1650 | 91-5 
AA oe Sat RO = 8-82 | 18-75) 16380 96-2 
Hl eo wee LO a 8-60 | 18-60) 1605 95-2 
5.45 “ 71 = 8-27 | 19-56) 1660 | 101-5 


nd 
[eo 
ie) 


OBSERVATIONS OF TEMPERATURES AND PRESSURES. ~ 


Date—April 24, 1909. Trial Number—42. 

a 
PRESSURE. SUCTION. STEAM 

eae Aran Ins. of Water. Ins. of Water. PRESSURE. 

oy 
Meter. Exhauster. Ibs. per sq. in. 
Time. 3 i by 
Fs Os @ 18 

Sores tes ys nes Men all ie ne Sip ee a 

Pee Shoe eo a lets |B | oS) 8 aie 

Brey (iets 4 in Getlhe S is Ou MeO ce vers) 7,8 e) 

8.15 a.m 440 | 60 | 57 98 5 ys 5-0 5-2 Ol checker. 1-4, 69 62 
8.45.7 640 | 61 | 60 139 a iti 7-0 Eel: So Wee pee: io 270 65 
9515. 3% Ta0al. G2 G2 144 3°8 7-0 Ve ele ee ee 1-5) 69 64 
9.45 “ 150 164.168 146 3°6 GAr Gast 10 O phe BSS Wee 4 68 
10 15" =" 820 | 66 | 68 145 4-0 8-1 raed Lia) (eau 1-8} 69 64 
ih Re: Sy ea 790 1 67 | 70 14S 3°8 7:9 8-1] 11-6 ~ 1-8} 69 64 
ja 760 } 68 | 70 150 3°6 5-8 6-0 | 10-0 S 1-7| 66 61 
Tea US 800 | 70 | 70 143 4.2 8-3 8:5 | 12-0 if 2 ABS 62 
12.15 p.m TOO Ad 2 72 151 3°4 6-0 6-2 9-8 ce 1-6) 68 63 
| ea ine 800 | 73 | 70 147 4.2 8-0 | 82] 12-0 5 2a GO 63 
15S 820 | 74 | 74 150 4.0 7:6 FORA OS le = DoD) 42 67 
nay *S 860 | 74 | 74 155 4-4 9.2 9:4 9.4 2 Pps aoe 66 
HU Bae 860 | 74 | 74 153 4.2 8-1 8-3 7-6 z OPT EEE 65 
Ae so ma 860 | 72 | 74 160 |} 4-0 7:4 7°61 8-5 2 eal | raw’ | 64 
Ae Ee $50 (O72 150 | 4-0 7-4 7-6 1-8-5 O ees eer Cit 64 
2 860 | 70 | 72 145 4-3 8-6 8-8 o2.8. ee e 3:9} 69 62 
(Sg hs pee 860 | 70 | 70 156: }.044..2 7-9 8-1 BO he he aa. 3-5) 68 62 
4.45 “ SOO TI bA73 152 3°6 6-1 6-3 7 oO choo aas PIT seg 63 
iy Laie. 860 | 70 | 72 151 4-0] 8-0] 8-2 20 US ape pe 2:5) 69 63 
ey 880 | 71°} 74 150 ao? 7-9 8-1 i) (tee ee pap ara 65 
Gao S70 CL 74 lo! 4-0 7°8 8-0 fo Wee ak Ao eee) 63 


SS gu we 
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PRODUCER TRIAL No. 42. 
Date—April 13-24, 1909. Producer No. 4, at McGill University. 


Time of lighting up—3. 50a.m. Trial commenced 8.20 a.m. , 18-4-1909; ended 5.45 p.m., 


24-4-1909. 


Duration of trial—100 hours (10 hours per day). Kind of fuel—Nos. 27 and 30 coal. 


Observers and staff during trial—Cameron, Killam, Gardner. 


Computers—Cameron, Killam. 
Chemists—Stansfield, Campbell, Nicolls. 


SUMMARY OF OBSERVATIONS. 
Note. 


These figures do not include the coal used for banking and restarting. 


FUEL 
Total coal charged during trials cae ance ee eee ee lbs. 
Moisture‘in ¢oal as.charged. .-.c4.i semen ea eee eae per cent. 
Calorific value of coal’ as charged perlite or ties Bla 
“s “scol dry coal per lbaeerece nee eee eee Bt 
Proximate analysis of coal as charged (by weight): fixed carbon, 
64-10; volatile matter, 24-82; ash,9-57; moisture, 0-97 ........ per cent. 
Combustible in dry refuse removed during trial: fixed carbon, 
60.7 S-volatile matter),.5:3 22. ae ee ee eee ee Total ve cent. | 
Average depth of fuel bed (measured from centre of gas outlet). . ins. 
Gas. 
Total gas produced during trial (from meter readings)....:...... cub. ft. 
Average temperature of gas leaving producers) ya. cn eres ys 
ENN) 2) es ee ga orth Ain po Ye > id 
Average temperature of air in producer house.................. eieg 
. Average higher calorific value of gas per cub. ft. by calorimeter 
(as ODServed ) he nie aloes bye sinecne) Mate nea Gi a eee ae a a BL. Ue 
. Average higher calorific value of gas per cub. ft. by calorimeter 
(gas dry at,60° and 14-7 lbs, per-sqeini) bm. seme eure aa Baku. 
Average lower calorific value of gas per cub. ft. by calorimeter (gas 
dry at 60° and.14+7 Ibs. pers: 10,0 ioe ceased eee Bale 
Average barometric pressure ss. 5 .kaciee Sam lel be oe ees eee Ibs. sq. in. 
1 SUCTION at DTOGUCET . ss7e- ae caus hicks ea en eee ee ins. of water 
‘Oe Suction: atiexbausters nile lirieke ee eens ins. of water 
‘C+ pressure ol gas ab Meter. Gare we. Wek eee eee eee ins. of water 


STEAM, WATER, Etc. 


Total steam used in producer during trial’ 7... 4.) poe ee ee Ibs. 
‘water used in scrubber and gas washer.:.......-.....+...- Ibs. 
‘* tar extracted in scrubber and gas washer.................. Ibs. 
Average power required to drive exhatisters. 2. ee ee be AREA 
gas washer (used for 4 days of 
10 hours) 32 3s 1s ee ee es ee HP: 
ENGINE. 


Lotal revolutions during trial (from counter). 9) eee eee ene 


Average;/explosions; per minute, «: (agin a ee ee 

Average eliective load on brake. 3..nv 2 sere ie eee ee lbs. 

ifiective radius o1 brake wheel. 000) - 2 pes teh mere de 

Average mean effective pressure from indicator diagrams......... lbs. sq. in. 
Notes. 


Fire poked at: About 3 or 4 times in each 10 hours. 
Behaviour of coal: No difficulty in using these coals. 
Average time between poking: 

Clinker: Gave no trouble. 

Tar: Gave no trouble. 

State of engine valves at end of ane Perfectly free. 
Valves last cleaned: March 30, 1909. 


4250 
0-97 
13580 
13720 


66-0 
41 


396810 

730 
68-4 
69-1 


95-6 


10940 
124505 


2.5 
heiy | 


29. ANALYsis or Dry Coat. 
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Ey drogen 2 te ss 4-4 % Carbon dioxide... : 0.43 - 
COND ate oid aC ea 78-65% Bigs ey a RR Be ie Weta: an 
INT ECOPEl phe te ears ae. 1-20% Carbon monoxide........ 
OSC hs. ne hg ae 5:50% EEVOLOGEN 7 artnet ae 
PID OUls 7500 netic. + 0-50% Whethanerien 0.9 rhean.n ss 
Total carbon contained ECO Ven eae ods tee ihe 0 ARE 

by dry coal charged 3305-0 Ibs. INIGLOGENG 9 a s.0caul ho) Wie 

REMARKS, 


SUMMARY OF RESULTS. 


ToTaL QUANTITIES. 


ryicods chareecde urine trial ..wiy aoe ues eld. NAL ere tle ater Ibs. 
Sombustiple charred: during trial sete be os ye fk enc Ibs. 
Averages DEEP .olrenoine during trial via ree eM oe Ha 
awemincicaved 4... of engine during trial... 22. oa. dips ey: 
‘* —H.P. taken by exhauster and gas washer................ Eee? 
‘‘  B.H.P. while gas consumption of engine was taken....... Hep? 
* ‘‘ corresponding to total gas produced............ Heke 
é¢ 66 as (a9 (a9 and 
available for outside use, allowing for power used............ Tek 
HourLy QUANTITIES. 
MOAUCHATIEC PET NOUbemmn a keine fat ater ir og atts rile vse c eee he eee lbs. 
icant Darred per NOULM ts. ee tiek Ln nat hie eS be SO ay) Ibs. 
Combustible charped per NOUTs a sect os ee oe Se ee ee ae lbs. 
(Joal charged per.sq. ft: of fuel bed per-hour. 60 css ee eee Ibs. 
Dry coal charged per sq. ft. of fuel bed per hour................. Ibs. 
Combustible charged per sq. ft. of fuel bed per hour.............. lbs. 
Coal (as charged) per hour equivalent to power used for auxiliaries lbs. 
Coal (as charged) per hour equivalent to steam used in producer. . Ibs. 
Gas (by meter) supplied by producer per hour.................. cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer per 
IG hoy Sy AB OG lak ae agi i aia a7, en a cub. ft. 
Gas (by meter) supplied to engine per hour while gas consumption 
PUASCCAKGH Sy MAU Ryan oC MGa a ath moms We Mn oe Bh MMe os ce ae cub. ft: 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 
hour while gas consumption was taken..................... cub. ft. 
Caloric, value of coal charged per hour... 0. 40.302... +2 6s bee Bil Ue 
‘‘ gas produced per hour (lower value)............ as #A ball Be 
Sleniiised Na DLOGUCer Der NOULC ave a GMa eee oes «tel en kh lbs. 
Economic RESULTS. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 
CAEL OU Mare nN oO. 8 Mant Enc) ORC aN MRK os eS cubait: 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced dry coal charged cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of com- 


Dustiblevehargetamme epee ee wr eet ene, ie ie cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) used per I.H.P. per hr. . cub. ft. 
ie i i a ES eee hich eae CUD i te 
Steam used in producer per lb. coal charged.................... Ibs. 
Water used in scrubber and gas washer per lb. coal charged...... Ibs. 


Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 


Li Coyets le: (Orc ite Natty) ROP Mike tien et petra tea ake" allies ot 8, nat lS lbs. 


Efficiency of process of gas production and cleaning, based on coal 


CLOT CC eee Ler en Rr aT ie ans thr te ANNE gs evens a eae per cent. 
Efficiency of producer plant allowing for power used for auxiliaries per cent. 


30. ANALYSIS oF GAs BY VOLUME. 


mo OS worege Oo He 


70. Pounds per hour charged into producer per B.H.P. avail- 

able for outside use and allowing for power used by 

AUXIHATICS oS ek Sa ya ee ee ee oe 1-71 1-70 
71. Pounds per hour charged into producer per B.H.P., allow- 

ing for power and also for steam used by producer.... 2-27 2-26 

Tur RESULTS, INCLUDING THE COAL USED FOR BANKING AND RE-STARTING, 
FOLLOWS: 

Coal used for banking and-re-starting: cree een eet ee Ibs. 


la. 
62a. 


63a. 
64a. 


66a. 
68a. 
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Efficiency of producer plant allowing for power used for auxiliaries 


and for steam. used, in Drogucer, hau. ome: gee ee ee per cent. 
Thermal efficiency of engine, based on B.H.P.................-. per cent. 
Over all efficiency of producer and engine plant................-. per cent. 


Calorific value of gas supplied to engine per B.H.P. per hour...... 
(a$ 


coal charged into producer per B.H.P. per hr... B.T.U. 


Coalas Dry 
: charged. coal. 

Pounds per hour charged into producer per B.H.P. 
developed by engine: 2). .cis. - .oheagagpein. eet eee 1-58 1-52 


Total coal charged, including the coal used for banking and re- 
starting 25. .s0o ck bce tao Bude aes ne ot eer Ibs. 
Efficiency of process of gas production and cleaning, based on total 


coal ‘charged? (1a)... 2+ 6 ices «o> oi Mee te eae Oe oa ee nae ate per cent. 
Efficiency of producer plant, allowing for power used by auxiliaries per cent. 


Efficiency of producer plant, allowing for power used for auxiliaries 


and for steam. used in producers: 259. 2 oele Ws ee oe per cent. 
Overall efficiency of producer and engine plant.................- per cent. 
Calorific value of coal charged into producer per B.H.P. per hour. B.T.U. 


Coalas Dry 
charged. coal. 


. Pounds charged into producer per B.H.P. hour developed 


bry thevengine is Mie acs 2 ees see eee ee 2-11 2-09 


. Pounds charged into producer per B.H.P. hour available 


for outside use, and allowing for power used by 
BUILATIOS 20 CRRA S| CU Mey pe a eR vie 2-37 2-34 


. Pounds charged into producer per B.H.P. hour, allowing 


for power and also for steam used by producer...... 2-92 2-91 


40-5 
20-5 
12-26 
12420 
20777 


Com- 
bustible. 


1:37 


1-54 
2-02 


ARE AS 


1600 
5850 


43-5 
38:7 


31-4 

8-9 

28600 
Com- 

bustible. 


1-89 


2-12 
2-61 


* 
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~ 297%: tees GH Fy Pret + fy Ae ee ee en oy Bae ee ht ee ee ee oa" a p TESS Bod } ros 3 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 25 
Date—March 25 and 26, 1909. Trial Number—3. 
OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


I arOmetersa Hoe cIMMINe’ OLeUrial jen... certs eee tevele: buco cureaee oy Ao oeee Mtene oo, uneh sack eve MeO state 29°10 inches. 
= EO OORD Lam NIViATeh (258 .. amwee ays: tte crane eet aaee Cee ies oat Lee, eee 28100 Olen ins 
Pee Of crinkle nye. iL van cstah . SM chs ccnasiawmen Weds kanes 28°88“ 
rN MOSER ge eyo oer Siocon rata Siete cho nle| Agena egia ho hear! ote Gabe tole SAR) «Jat e s 34,511 Ibs. 
BIcksneproGucer DASer ts aoa c ste oe ores os oe eT se everett teed ee sichi nee eke a 050i 
Average level of coal below the top plate of the producer.....................-000- 16° 3 inches. 
TIME. 
2.50 am., March 25 Fire le with 10 lbs. of shavings, 35 lbs. of wood, and 152 Ibs. 
Or COKe. 
4.00 “ ‘«  ** On down-draft with fan exhausting directly to the atmosphere. 
ADO. 3s° sf ‘* Charged 102 lbs. of coke. 
Crier s i of 100 Vi ae, coal: 
t 00 (a3 (a9 66 (79 ce (73 
: 30 a3 (a5 a3 (73 ie 79 (<9 
Seeon 4 ‘* On down-draft with exhauster. 
Srouien o “ ‘* Charged 75 lbs. of coal, 
Szday vi ‘‘ Started engine. 
8.40 “ % ‘Started trial. 
4.00 p.m., “Gas washer blown through with steam. 
8.40 a.m., “26 Completed the trial. 
pHTRELEOTOAZWE UISCLUD DCL enum tomate ta cel av Ace cah, rca ah oe oa ie een Ee hc ee Sale ete las 
SOOSMLOMMD IDES ewan ame omet centers cis Carter cere ay ities ator et tee ca Lares apts aR ce Ne napa enti Dt EDP IES Ty &: 17 lbs. 
Rate TORI AS) WASHED sor cis eee cn cathe tele otc chet eerste cata ee APSO Good 8 bp EL ee eoRBOe 
Wiet nefuse removed! irom the producer.during the trials, 6). See ss ok oes oe ow ee eels nw ne 1,308 ‘ 
Agsataple ons. (43lbs:-of this; when! Gried. weighed ie. accpe.|ste dete bys eet ele) sds Wie pes sie Siete cele boca 182) ae 
Wietrerise removed.ap; therend \ofsthe trialascyy | ons, see ees eckedtes earn eae) boston ree es a Sine tines rc en F 1,016 ‘ 
Amsatapleroies 2 llbssomthisuwhen dried wermhed io. aaciact sinter ene chee otis cue ele eee pep oR 


The valves were not cleaned after the trial. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Date—March 25 and 26, 1909. Trial Number—87. 


Note: R. and B. apparatus used. 


Carbon : Inflam- 
Carbon Ethy- Meth- | Hydro- | Nitro- 
Time Dioxide | OXY" | “Jone onde 2/ ane gen gen ap 


| |e | a | a | | 


9.05 a.m 8:3 0-6 0-1 9-0 3:0 10-0 69 22-1 
O00 aS: 11-0 0-4 0-0 11-3 2:0 10-2 65-1 23°5 
LE O00 et 10-8 0:3 0-0 9-8 2:6 13-1 63-4 25°5 
12.00 p.m 9-6 0-5 0-0 11-3 2-2 9-5 65-9 23-0 

1; 00544 14-5 0-4 0-0 thea 1-9 15-8 56-3 28-8 

2.00 * 8-3 0-3 0-0 10-4 2-6 13-4 65-0 26-4 

Oe ime: 14-8 0:6 0-0 12-7 1-5 17-8 52-6 32:0 
4.00 “ 10:4 0-2 0-0 12:5 2:2 10-4 64-3 25-1 
WES LAe itd 10:3 0-4 0-0 15-2 2-1 5:1 66-9 22-4 
Ga050 13-5 1-1 0-2 7-9 3:4 8:5 65-4 20-0 

8.40 *“ 10-2 1-1 0-1 12-2 2-1 10-6 63-7 25-0 
10 00ne/ 9-3 0-5 0:0 13:3 1-6 4-9 70-4 19-38 
12.00 a.m. 9-1 0-5 0-0 11-5 2:5 15-1 61-3 29-1 

OOS es 13-2 0-4 0-0 12-4 2-2 14-7 57 +1 29-3 

SAN se 15-0 0:5 0-0 10:8 2-1 13-5 58-1 26-4 
4.00 “ 15-7 0:5 0-1 10-2 2:5 11-6 59-4 24-4 

at WOR ek 14-8 0-5 0-1 10-5 2-4 12-6 59-1 25:6 

LPN 14-5 0:5 0-0 10-6 2:5 14-2 57-9 27:1 

7 Obs 14-4 0:5 0-3 10-3 2-4 12-6 59-5 25-6 

oC 14-3 0-4 0:1 10:7 2:0 12:5 60-0 25°3 
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OBSERVATIONS OF GAS METER AND B.H.P. 
Date—March 25 and 26, 1909. Trial Number—37. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. indicates 
that all the gas is passing to the gas engine. 


aQajaoaoaoaoaoajajlql}lalawaw+w—=0—«<S—0—0—0=—0—=OOooooaoqoqoqoQoooaououaQQuoueee eee 


Main Loads on Net ree a 

gas Cubic tight and load ae eve : 

Time. meter feet | Remarks. slack sides on Sere ee 
readings. in of brake. brake, | “rs 

——————— interval. | —___— ak ¥3 e 

cub. ft. | Ibs. Ibs. ibs doe 

S402. Mie 2eoUse0 | hil dae At | N.B.O. 250 100 150 51440 
ede fet le 2R5ARhO 2030 250 100 LOO eS cd sore 
9.40 “ ..} 2854580 1730 bs 250 100 LOO oleate ye 

PO, ES Amie 250500 2010 ee 250 100 150 61199 
boss ai 2ep8a1 0 1920 e 250 100 LOO ane. ore see 
Pf Te oar ia 2aG0S TS 1865 on 250 100 LD api ie oka ae 
11.40 © U4.) = 2862165 1790 rh 250 100 ile 4 Ja a Cae pe 
12.10 p.m. ..| 2864240 2075 - 250 100 1G 0 gin i Grama ey 
12.40 “  ..| 2866140 1900 es 250 100 ESL Be teal Pa A 
Ri Lhe 2867880 1740 - 250 100 LOE Cae ee fee 
Paitin aoe? 2809000 1720 : 250 100 UES re Be eel 
we het 2871460 1860 4 250 100 LSU aio ele 
24) oh 2873560 2100 4 250 100 ER Neat, ered as 
ek. uh 23790680 2120 Hy 250 100 12:10 Be OM ee ea Seto 
ans | nt 2877290 1610 y 250 100 LB bets aa eee 
Petve | | fr 2979380 2045 es 250 100 i510 BP or aia Ue 2 
SA et ) 2881430 2095 e 250 100 16245 seen enon bf 
me lee nbs 2883520 2090 iy 250 100 1 ad eae al 
o240) ("> 7.2) 2885550 2030 = 250 100 1b en ee Bile erta ot fe be 

Got One tet 2887400 1850 y 250 100 150 13560 
O40" °*) 2. 2889225 1825 34 250 100 LOO Aste 5s een 
GA Ft 2890780 1565 5 250 100 LOC ect. <u eee ene 
fea) “a tey 2892845 2055 A 250 100 RU eee cee ie ro 
S10) ah 2894785 1940 x 250 160 1s EN (Ra 
8.40 ‘“ ..| 2896720 1935 - 250 100 1 EW ig os eee 
BOD eh 2998705 1985 c 250 100 LU ee eee 
9.40 “ ..| 2900490 1785 rh 250 100 RE) ote ds, bere 
bUe se, 2902405 2005 Je 250 100 LE sR Parga tc. 
10.40 “ ..| 2904405 1910 mS 250 100 1 es a rae Sa 
PP sLOgo*s. - 2.1 = 2906835 1930 is 250 100 LOU? 5 phelic aah eee 
EIE405) © «2 ) 2908185 1850 : 250 100 LD) id tee. Meee 
12.10 a.m. ..} 2910080 1895 > 250 100 0 eh Ro £25. 
12.40 “  _.} 2911850 1770 Vs 250 100 1S ey Ramona et 
Petey re. |) 20135000 1700 Ly 250 100 EE hon ee ee 

1.40 “ ..| 2915540 1990 ‘ 250 100 150 . .62290 
mates oh 2017275 1735 : 250 100 18 BM a eh 
ena0e C1. 1 2919035 1760 We 250 100 LB Sites. ss 
e210“ ~'. | 2921020 1985 z, 250 100 1 ER pe Painter Ss 
3.40 “ ..| 2922980 1960 ~ 250 100 Bs 4.00 aS pele eee es boa 
Bee fb. 2). 2925000 2020 = 250 100 1B Bs Rene ae ge 
4.40 “  ..| 2926940 1940 “ 250 100 UES Gs Oe Bir Be 
5.10 ‘ ..| 2928940 2000 i: 250 100 Phos Cb 2. eee 
mea: t...} :2980945 2005 rs 250 100 LG Shri 38s eaie 
G10" “=. .| 2932982 1935 : 250 100 1s Rie pe Rei a 
6.40 “ ..| 2934950 1970 + 250 100 VR ag ak a tape 
7.10 “ ..| 2936820 1870 250 100 RMr Ph be ore tae 
7.40 ‘ ..| 2938880 2060 ‘s 250 100 Os Bie tae st 
S10) ..| 2294010 2130 . 250 100 pA Y CARS DNR camera a 

oa0). ,..| 2942875 1805 ie 250 100 150 08291 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 


Date—March 25 and 26, 1909. 


Note: Boys Calorimeter used. 


: ~ Water Temp, 4 
a 2 _ | Deg. Cent. [5's 
Time aio 28 ee ES 
a |‘s o,8 
Shula” Inlet {Outlet o 2S 
8.40 a.m 64 2 | 6-54 | 15-07) 1770 
9a0us 64 qz | 5-58 | 14-14) 1630 
9.40 * 65 4 | 5-84 | 12-57| 1600 
10.10 “ 65 3 | 5-68 | 11-51) 1645 
LOPA0 SS 63 % | 4.98 | 11.69) 1790 
TLalOree: 63 # | 4-79 | 11-34) 1600 
LESA0 es 62 2 | 4-99 | 14-69) 1600 
12.10 p.m...| 65 2 15-70 | 13°40) 1735 
12240 °% 65 4 | 5-86 | 15-58) 1715 
TEL wee 67 % | 5-96 | 15-41} 1700 
1.40 ‘ 68 3 | 6-07 | 13-97] 1760 
Datei 68 qz | 6-08 | 13-45) 1645 
2.40. * 68 tz | 5-55 | 11-56 1770 
Said) ea. 67 qz | 5-52 | 19-81) 1640 
3.40 “ 68 3 | 6-65 | 13-15) 1670 
2 aia 67 qx | 5°29) 12-19) 1820 
4.40 “ 67 % | 4-97 | 11-29) 1680 
Des Use: 67 3 | 5-08 | 10-78} 1800 
ee: st pes 68 a N27 8) 1287621750 
OMO0cs Gas jout in | Calorijmeter. 
6.40 “ 68 £04105 597 (17 a5 
TAL Ores 68 zz | 6-02 | 14-00) 1760 
7.40 “ 69 % | 5-60 | 12-45) 1745 
eee A ea 8 pes z | 5-75 | 11-89} 1820 
8.40 “ 69 % | 5-97 | 11-14) 1905 
2 ay A he Sart dz | 5-99 | 11-88) 1715 
9 40" 70 qz | 6-24 | 11-16) 1755 
1031087 70 zz | 6-20 | 11-51) 1750 
10.40 “ ..| Cajlorimetijer not |workinig. 
{a0 21.68 a7 10299 1 11260) 1720 
MASA) en ae 69 tz 1¢d<98 | 11-10-1700 
12.10a.m 69 #° | 5-97 | 18-79) 1750 
12.40.“ 69 tz | 5-92 | 14-79) 1640 
Led eet 6S vz | 5-35 | 12-81) 1840 
LAN et 6S 3 | 5-31 | 13-75) 1640 
2e10 ie 68 3 | 5-00] 12-65) 1870 
AQ ea OL 3 | 4-98] 11-68} 1880 
Se OMe 68 qz | 5-35 | 13-77 1720 
3.40 “ 68 az | 5-57 | 18-94) 1650 
4.10 “ 69 zz | 5-60 | 14-28) 1695 
4,40 “ 70 qz | 5-54] 18-96 1750 
Leo ess 67 tz | 5-44 | 18-09 1790 
5.40 “ 70 ay 10020) 147521710 
OxL0Pe 71 zz | 5-89 | 14-27] 1720 
6.40 ‘ 68 qz | 5-38 | 13-19) 1795 
ee. 67 qz | 5-42 | 12-98} 1825 
14008 66 qr | 5°33 | 12-67) 1785 
B10 S66 % | 5-41 | 14-01) 1700 


B.T.U. per 


Cubic Foot. 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—March 25 and 26, 1909. Trial Number—37. 
PRESSURE. SUCTION. STEAM 
TEMPERATURES, Ins. of Water. Ins. of Water. PRESSURE. 
Meter. Ioxhauster. Ibs. per sq. in. 
Time. a a ty 
o & a 
S Cs g 18 
Oo 3 . (<b) : . CSyeG . 
SO ak esas aes “ s : Read be er 2 
Monee best | oO & } le cdi iba Vokes fe is: 5 
8.40 a.m GOO t. Gil "60 954 3-9} 7-9 8-1 8-3 3°90 | 1-0} 62 58 
O° 10..." 680 | 68 | 68 1297 4-0°| 8:3)! 8:5 9-3 | 38-0/0-8 58 54 
9.40 “ 710 | 68 | 69 TSO tiers eee NS CG use Olin tose eb alhons 2 66 
Vip hi tees, 720 | 69 | 70 Tar tO) isi Peo Ore te oa Ole ee 68 
10.40 “ 700 | 69 | 65 141 3:0 jaoede O29 6-515 2-7 10-3168 64 
Pi lLO ~*F 710 | 68 | 62 1427 3 Ont Goaal pln 2c Or Oe Sie OG 69 
ji-40) 5 720 | 67 | 63 PO 32 Ol eo ees dh cn OR hero Oo deel ek O 65 
iz, 10“ 720 | 68 | 69 138 |). 421 8-1 $-.3) 1) 9-4.) AsO t el 4i- 366 50 
i240 p.rmehs, 720.) 68, 68 LOO Oa s, 6-7 GeO S30 eo sale be Qiaoo 30 
Oe 720 | 70 | 72 140 be 5570 lee Dee Oso 6-8 | 3-3) 0-9) 38 31 
eee ZOO GLa ae 13oGc Bos ede ae a? -O bo Shon one 1) LORE G2 58 
Bel -** TOO Me Clonee LAS alive leon, si ouitimats <0) eno ul tens Ged lt «te 20) 65 
Drag ..** 720 | 70 | 70 148 > 4:00) 74 17 Gr 9: 0u. 3-6 1.1L Ll) 68 63 
er uu 760 | 70 | 70 TbO she On0s beeOrUe | alO een ee oibeeoe a Woh e bit 35 
Pe: | as 700 | 70 | 68 Lao oh oe 4 ee ole Os28 be Oke oa Vebe OL 272 68 
4.10 “ 7200. 70.1. (0 LAS lod Oaloriac4al eee. he bad Seite lo dk! 260 55 
ade" 740 | 72 | 68 145 4200 a7 <b CoE ba 9e Oil oar d be OL 70 62 
erie F206 21-08 142c0 450opery +6. 77 Denied lids POO 50 
40 * 720 | 70 | 68 142 Aa Gea) eg Gr Oly oct La POS 5a 
H.10-% 810 | 70 | 70 145 oan 60°) 6->2 | 8:8 174-0. P 1-00 67 52 
6.40 “ 200 9°70} 20 146 |} 13-8 [429 ye BI 5-6 2-8 | 0-4, 28 20 
7 CO aaa 700 | 70 | 70 15014320) eS 75 O24) Se Scr tO 345 40 
70 740 | 70 | 70 148.) 4:0 eke 3 7-5} 9-0) 3-4 11-0) 66 62 
SsiOi:' 100 | 70 + 72 150 | 4:05) 6-8 }) 27 O76. 3+3<) 1-0) 65 61 
rat US P20 IO" 2 {48.1 40 WE OH eee Qh oS $2 3°38 tp Pell 2078 Piss 
9210».** TOG: Hie co 145) 2 3*StyGetee 6.617200) 8-35) 1s lps.72 67 
9.40 ‘“ 100-72) 1°72 140 | 3-7 OWI GeO, 758 Ato D ole Wl 3 68 
10.10 ‘“ LL CLS iS 136.) (450° 7-4 S76 8 Oe 13 a) ebe ht 75 70 
10.40 “ LOO eoe) (4 L40 A AO ee 2 eed? 1a Se ee TRS 7g 69 
hiv i0r* LOOeicolW 12 142) 4: Oo 6-08 6-2 Ge eS Be tT OF 270 65 
mies ee re 620.) 02.) 62 134 | 3-9 GOS ul OP ese 54th i Ol 70 65 
12.10 a.m 7405 70/472 L425 362) sb -aeebsaee OOo) Vor at lel) 2 70 65 
LZ 400 700 | 69 | 69 140 | 3-9 GO Os40 pert otek ol VS 69 
el 710 | 69 | 68 131 3°7 FeO sh Ove okie mats eeOul. 1-6) 50 45 
i hee 750 | 68 | 68 136,) (5:45 eeoe taco Onin eb 5-5 (0 1s 25.68 64 
ee Less 760 | 67 | 68 138) feo Set S60 tO Sei esd be ot Oclalk: 66 61 
2.40% 790 | 67 | 68 135 fd 202 ee Oni 2) er Sioe e4e 2 lel 6) eb 50 
ayers « 810 | 67 | 70 136 | S2G> Se hea ieee S26 46 SL 6 69 47 
a. 40°.“ S20. Ota Cae 142 = 339 eae a Sed he 4535) Ltt 60 47 
a 1 Oats 8200 68.1 73 140-8369 eee 4 8-85) V4 Ole Pah 48 38 
4.40 “ SON G68 74a 140) 839 ek Oi eo 7s 0 8.6 1 Teh 6S 46 
bys Oant 830 | 69 | 66 141 HL? alr a | We Ont) oe ts late IP thG 46 
BeA0» * 840 | 69 | 73 143) 4-0.) 728. e3as0 TF SeS_te'420 | -h-3) 55 46 
a eg B20 cl foe 1444 4-0) 77 mG S4oh S67. 132. 46 38 
6.40 “ 830 | 70 | 68 143.19 BsSa) 2 OO. ede I WA oS eb aOia AF 40 
olor =). Sa |: 70 | 68 [42-5 3 Sap 66-9 ad S22 4-2e lea 57 47 
eee 8407170 | 68 145 | 4-0) 7-6/ 7-8; 9-0] 4-4] 1-6 46 37 
oeiG..* .| .860 | 70 | 69 144% 4-0] 7-71 7-9} 8-7 | 4-41|1-6) 48 40 
paste.) 840 | 7 69 1a 5h OG fo Os ze Ge Sum Goisaiin O80 tb Bt 60 OM 
| | 


Cy 09 BO 
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PRODUCER TRIAL No. 37. 


Date—March 25-26, 1909. 


Producer No. 4, at McGill University. 


Time of lighting up—2. 50a.m. ‘Trial commenced 8.40 a.m. March 25; ended 8.40 a.m. 
March 26. 


Duration of trial—24 hours. 


Observers and staff during trial—Cameron, Killam, Gardner. 


Computers—Cameron, Killam. 


Kind of fuel—No. 25 coal. 


Chemists—Stansfield, Campbell, Nicolls. 
SUMMARY OF OBSERVATIONS. 


Fire poked at: 9.00, 10.15 a.m.; 


Refuse removed at: 10.10, 10. 45 a.m.; 


Behaviour of coal: Very good. 


Notes. 


12.15, 1.55, 5.50, 9.00 p.m.; 12.30, 1.50 a 
12.30, 2.15, 6.00. 9.00, 10.25 p.m.; 


Average time between poking: 8 hours. 


Clinker: No arch or clinker formed. 


Tar: Very little dirt or tar given off. 


State of engine valves at end of trial: Did not need cleaning. 


Valves last cleaned: March 9, 1909. 


FUEL. 

Total coal charged'durme trial 2 y. finse eee ee cee Eee lbs. 1350 

Moisture:in toal as:changed Fede. Banta. ce eee eee ei eee per cent. 0-9 

Calorific value. of coal as charged) perilb.. 5 (ihe ee beens be ee -T.U.~ “13100 

‘- @t dry coal per lb. 1. 078....7, cee y eter pia oh ee Bae B.l.U.- 13240 

Proximate analysis of coal as charged (by weight): fixed carbon, 

70-5; volatile matter, 15-6; ash, 13-0; moisture, 0-9........ per cent. 

Combustible in dry refuse removed during trial: fixed carbon, 

58-73 volatile matter, Oia et aaah er iat ee Total ppae cent. 61-8 

Average depth of fuel bed (measured from centre of gas outlet). . ins. 43-7 

GAS. 
Total gas produced during trial (from meter readings)........... cub. ft. 91995 
Av erage tempe rature of pas ledving producer itn. eee oe es pi ue 706 
BUTE LEL. seek Sty mene een aan “PF. Oba 
Average temperature of air in producer house.................. eRe a0 
a. Average higher calorific value of gas per cub. ft. by calorimeter 
(as obsérved) Tea See ss. a ae a ee ee Ty ores 
. Average higher calorific value of gas per cub. ft. by calorimeter 
(gas.dry at, 60° ands14- 7 Ibs: per sq. an. ae ee occa Tau. oe 
Average lower calorific value of gas per cub. ft. by calorimeter (gas 
dry at. 00" aria 14:7 Ibs. per sqnin-y; Je eee eee B.T.U. 89-4 
Average barometric presstire, FA 207222. SR oe eee ees Ibs.sq.in. 14-16 
STS SUCLION aly PYOGUCEl A 1c {swan ced Cte: eee ee ee ins. of water 1-12 
suction ath exbatisteras (3) 67. «ik dee seep Memes ins. of water 8-1 
i= | BYSSRUTE OF AS AL IMeErs +. i 4s = ee IR ee eee ins. of water 5-36 
Steam, WatTER, Erc. 

Total steam used ‘in producer during trial... 2). ...05....2.0256 lbs. 2590 
‘* water used in scrubber and gas washer.......:.....0...65-. Ibs. 34511 
«tar extracted in scrubber and gas washer.................. Ibs. 17 

Average power requir ed to drivé exhausterc oes. chee. eee Pe: 2-5 

gastwasheri nt heh ir. meee & HP 1-5 
ENGINE. 

Total revolutions during trial (from counter)..................-. 313702 

Average explosions persminites 8 ty aes eee Ee 104-9 

Average eftective load on brakes J. a5 c 4 at ee ee eee lbs. 150 

Hifective raditis: of brake wheelod cach 4 6 ee en. ee ee ft. 3-836 

Average mean effective pressure from indicator diagrams.......... Ibs. sq. in. 56-5 


1 00, 1.50, 4.05, 8.00 a.m. 


ANALYSIS OF Dry CoOAu. 30. ANALYSIS OF GAs BY VOLUME. 

PI varogeny of 2: Wine 3°8% Carbon dioxide: =. <2. +.% 12-1% 
Cerpons aetna sae 74-6% Oxygen feel a ee een ae 0-5% 
INGORE: ia, tome: 1-6% Carbon monoxide........ 11-2% 
Wx Verein o ele acme 6-9% Tiyarogen > +e 7 eee 11-8% 
BU puUrati.. eos. a, be 0:8% Methane 2 fe. 5 ice ee 2-3% 
Total carbon contained Hthylene* 7.4 8.), sae eee 0-1% 

by dry coal charged 999-0 Ibs. Nitfogen i) aki) eee ae 62:0% 
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REMARKS. 


The gas was poor, bad patches coming through and slowing down the engine from 
During last six hours double the amount of steam was used. This caused 


a marked improvement in quality and steadiness of gas and reduced coal consumption. 
It appears that if this large quantity of steam had been used from start better results 
would have been obtained. 


SUMMARY OF RESULTS. 
ToTAL QUANTITIES. 


rvee vat cuarped Curing trial )epec yee ee els wie s te ss Ibs. 
emis pic. charved Curing trialist a vies en + ie lbs. 
mverave:s),t.F> Of engine during trials 2. to nee tee ew eee ee ee rig 
Bee indicated HH... of engme-dcurme (alan 6 ws. Srey es H.P. 
‘<  #.P. taken by exhauster and gas washer................ HP: 
‘‘ —B.H.P. while gas consumption of engine was taken....... aes 
o “« — corresponding to-total gas produced............ HEP: 
iy 4 ee s if ~ and available 
for outside use, allowing for power used.................205. HP 
HourRLy QUANTITIES. 
te Peeen Pele OUP ae. Nias. cect. Ona os baanln walle te Me he Ibs. 
Bryce CUALC OR per NOUL. coe «Mia odes vo pce Ge ee Steal ce dog ou. lbs. 
Gambustible Gnéreed er MOUr its) kk VER Ph 3s A. Ibs. 
Coal charged per sq. ft. of fuel bed per hour..................... Ibs. 
Dry coal charged per sq. ft. of fuel bed per hour................. Ibs. 
Combustible charged per sq. ft. of fuel bed per hour.............. lbs. 
Coal (as charged) per hour equivalent to power used for auxiliaries Ibs. 
Coal (as charged) per hour equivalent to steam used in producer. . lbs. 
Gas (by meter) supplied by producer per hour.................. cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer per 


Re Ueake Glin, Pi een ere es ee ete. cys er dln bee bs cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 

hour while gas consumption was taken..................... cub. ft. 

Mealoriie vaiue of coal charged per hour: 23 sc eall le. ee on B.T.U. 

cs ‘* gas produced per hour (lower value)............. Ber: 

eer Uscihin producer Per DOU.) 010 hats +. oes he ok ek sa wee lbs. 


Economic RESULTS. 
Gas (dry at 60° and 14-7 Ibs. per sq. in.) produced per lb. of coal 


PRARO CLL NETS pms. Fo tice, ths Wee ORS a Se SO ao bs aa we bo cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced dry coal charged cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of com- 


PUA EFONAT SCC Gage. 8 nus kOSS ioe wae US AS RAR coated el Sees cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) used per I.H.P. per hr.... cub. ft. 
(<9 cc ia 73 5 6c B.H.P. a3 y cub. ihe 
Steam used in producer per lb. coal charged..................-.. lbs. 
Water used in scrubber and gas washer per lb. coal charged...... lbs. 


Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 


aCe eae er tc eh ie AD be, Gogh belie Ue Ibs. 


Efficiency of process of gas production and cleaning, based on coal 


Peer Ma cata ULE ea va ui oe) Gy Gig ee eh LM ceca wraia neon per cent. 
Efficiency of producer plant allowing for power used for auxiliaries per cent. 


Efficiency of producer plant allowing for power used for auxiliaries 


Bande Of Steam USEC. -PrOdUCE?s «jose. les he hoe ees Ro nel per cent. 
(hermal efficiency of engine; based on B.H.P..........5..-3.... per cent. 
Over all efficiency of producer and engine plant.................. per cent. 
Calorific value of gas supplied to engine per B.H.P. per hour...... BU: 


Coalas Dry 

charged. coal. 
Pounds per hour charged into producer per B.H.P. 

GOCPIODER DVMeDPING! «ois y ain mites Aol er ak ce 's 2-36 2-34 
Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 

BAL AMAT On rere pe Se ote Gow ee eas ine a eat aye 2-83 2-80 
Pounds per hour charged into producer per B.H.P., allow- 

ing for power and also for steam used by producer.... 3-52 3-49 


coal charged into producer per B.H.P. per hr... B.T.U. 


Com- 
bustible. 


2-03 


2-43 
3°03 


TRIAL OF No. 4 PRODUCER WITH COAL No. 25 (Second Trial) 
Date—March 29 and 30, 1909. Trial Number—38. 
OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


Barometer at: DekInNING OL tTIAl « care «ls a ches ois eae te Rete cei el eet 29°15 inches. 
H Sea UO)e oi cola I UES te) 0! Peg iam ate gm OS Ace iyeny Gia alo ular ido th Wort vlbron 2952 0 eiiess 
* §§ ONCOL ATLA ees fos. Le eke RAEI See eR Rs lle tL rete 295260 
Total water 11S@d eave ia rane & ap oudhalecaloss iso che Sle, A eye ellabe gene shee aekenaielel tener ensualets Wate insmeh tretaae gees 35,100 Ibs. 
Brickwin producertbase grein oe ceca oie oe ate tease ere ieee ee ak eM tegretol ieee tera: 900 “ 
Average level of coal below the top plate of the producer............ cece eee eens 27° 25 inches. 
TIME 
3.30 am., March 29 Fire started with 10 Ibs.of shavings, 40 lbs.of wood, 135 lbs.of coke. 
4330. = «©  « Producer on down-draft with fan exhausting directly to the 
atmosphere. 
DUO Me s «~~ Charged 100 Ibs. of coal. 
7 Sass (<9 igs “ (a3 120 iz be 
rb Usk es «© On down-draft with exhauster. 
SPD ae a “ Charged 75 lbs. of coal. 
8.30 “ e *)® * Started engine. 
BAD ies «¢ -€ ~ Trial commenced. 
sted Niet (¢ « ~~ Gas washer blown through with steam. : 
12.40 p.m. ae eo) iM ib . 
Sees hee fae “ « . Trial completed. 


Explosion counter out of order during part of trial. 
20 lbs. of tar removed from the wet scrubber. 


Weight of wet refuse removed during the trial..... 22.1020 bccn sc tee eee tee tse gee eee 129 Ibs. 
This quantity when dried weighed: <b... soc 4's eben ce nes see Te open sik eee et 84 . 
Weight of wet refuse removed at the end of the trial.............. Cae Re CONES SE Lun ORL eT ne UPL = 
A sample of 147 lbs. of this when dried weighed ...........5 0. scence eee e ener eee reece 81 


Valve spindles were cleaned after the trial; there was no tar but valve spindles were dry and sticky. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 
Date—March 29 and 30, 1909. Trial Number—38. 


Note: R. and B. apparatus used. 


Ethy- poe Meth- | Hydro- | Nitro- Inflam- 


mable 
lene ane gen oe 


Carbon 
Time Dioxide 


Oxygen 


9.00 a.m 9-2 0-8 Q-1 9-6 3:3 9-5 67-8 22-2 
200 45“ 11-2 0-8 0-2 10-6 2-2 12-2 62-8 25-2 
pe 00..* 13-6 0:6 0-0 10-3 2-6 1i-1 61-8 24-0 
12.00 p.m. 14-0 0-7 0-0 10-1 1-7 11-7 61-8 23°5 

1 14-8 0-4 0-0 11-5 1-9 15-0 06-4 28-4 

ae 12-4 0-5 0-0 12-3 1-6 10-4 62-8 24-3 

a. U0. * 14-5 0:6 0-0 10-4 2:0 12-1 60-4 24-5 
4.00 * 14:8 0-5 0-0 10-7 1-6 11-7 60-7 24-0 

SAU ial 14-1 0-7 0-0 11-3 2-1 9-8 62-0 23-2 

TaOOa 14-7 0-7 0-0 9-5 2:4 12-0 60-7 23°9 

8.30 “ 13-3 0-6 0-1 10-2 2-0 13-9 59-9 26-2 
LOEOOS 0 14-7 0-6 0-0 10:5 1-6 14-2 58-4 26-3 
iieo0) >” 13-0 0-6 0-2 10-4 2-1 11-6 62-1 24-3 

1.00 a.m 12-5 0:6 0-0 10:8 2-0 12-4 61-7 25-2 

2.30 ‘ 15:1 0:6 0-0 10-0 O320 17 Lhe 60-6 23-7 

ra OY Be 12-2 0-7 0-0 11-0 0:20) 14-4 59-7 27.4 

e200. 6% 10-0 0:6 0-1 7-9 0-30 9-6 68-8 20-6 

GAUO a 13-4 0:7 0-0 10-8 Q-21 |}. 11-8 61-2 24-7 

MeO es; 14-0 0-4 0-1 1h<2 0:19 |) 11-8 60-6 25-0 


83—18 
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OBSERVATIONS OF GAS METER AND B.H.P. 
Date—March 29 and 30, 1909. ’ Trial Number—38. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. indicates 
that all the gas is passing to the gas engine. 


Main Loads on Net ee ne 

gas Cubic tight and load rae 

Time. meter feet Remarks. slack sides on isaac plac 
readings. in of brake. brake; 42 tee ye 

—___—___——| interval. Voile ARAL alors Sets Mears Ble aE rat side 

cub. ft. Ibs. Ibs. Ihs, | Shaft. 

8 a0 a men) 2940470 eee SUNTBOe 250 100 150 09150 
ONTO Mie a 2045220 1750 td 250 100 150 \ aie eee ‘2G 
9.40 “> ..| 2947150 1930 a 250 100 150° fae 
10.10 ‘' ..| 2949040 1890 oa 250 100 L50 | eee 
10740 =) eet 2950920 1880 ve 250 100 1504" oe er: 
The Oe ee 8 2052860 1940 4) 250 100 150°. US ee 
D0 a ey 2954950 2090 ce 250 100 150° 7 eee 
12.10 p.m. ..| 2956850 1900 . 250 100 150). 8.52 

1240 0) Ns 2058050 2100 \ 250 100 150 35795 
Lalo saree 206 LI 2160 3 250 100 150: -) | eee 
IRAQD AS: Mean e 2OO29 FO 1860 He 250 100 150% 1.2 Sa 
ALO Pete peo Oo LOU 2180 rp 250 100 150. >" |. 2 
240 Ol hs 2967050 1900 PW 250 100 To0 SS ieee 
3.10) 8 Ua 2968970 1920 ve 250 100 1500 Ve eee 
Shy eee 2071388 2160 ne 200) 100 L560. | See 
AMEOO Cl) Slee 2073 boo 2000 re 250 100 150°: "| eee 
AVA a Ee e207 D170 2040 fh 250 100 150 |) 
HALO Hse ee L 2O7 7 koe 2010 i. 250 100 150: |) Sea 
OOo ict) Sil 2070120 1940 ‘1 250 100 150... 2. 
GalOe fe 4 929809380 1810 i 250 100 150° |. 
GSO rent 2982950 2020 af 250 100 150. 0). ee 
CitOe Sf Sa 2984400 1450 a 250 100 150°} wee 
oO ORE 2986360 1960 n 250 100 150. ‘| 4.2 eee 
01 OF to a eS 8 LOO 1820 p 250 100 150°. “eee 
S40 er ey 2990120 1940 ne 250 100 150° (hee 
ORO eat 2992050 1930 , 250 100 150, 4 eee 
9240 2029938450 1900 s 250 100 150.) | AS 
10.10 ‘ ..| 2995860 1910 y 250 100 150° 402 eeee 
10.40 ‘“ ..| 299%850 1970 % 250 100 150. 41 se eee 
11.10. “* . 2} }~2999850 2020 + 250 100 150.47 4 eee 
Pad el SOOO L TOU 1900 "3 250 100 150 + | SS 
12.10 a.m. ..| 3003630 1880 ry 250 100 150: °°) eee 
12.40 “ ..}+-3005440 1810 a 250 100 150) 5. oer 
TL ae? BO000748 2040 H . 250 100 150), Ae 
1.40 ‘* ..| 3009600 2120 fe 250 100 150) =) coe 
BO vy wel SOLID 40 1940 i 250 100 150." 75500 eee 
BAO eal h ett SOLO 20 2080 # 250 100 150: | oe 
SLO em ents GH OO 2080 ry 250 100 150... eae 
SAU wae Ae L O20 2220 Hi 250 100 150. >: 4 eee 
ADO tenet sO 20020 2100 “ 250 100 150 2. eee 
ALA ou) Pate oO2LO70 1950 fC 200 100 150 alee Cee 
FeLi Weel oss 990 2020 oe 250 100 150° “ae 
SAO ee Tie ah e2Zo080 2090 ay 250 100 150 4 eee 
6 LO) wal oss 2000 ih 250 100 150: “uate 
6.40 ‘  ..| 38030050 1970 id 250 100 150... eee 
ae Pde eae cel 2230 4 250 100 150° -. eae 


40 “  ..| 3034410 2130 iM 250 100 150 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 


Date—March 29 and 30, 1909. Trial Number—38. 


Note: Boys Calorimeter used. 


enti- 


ry es Neate) BS 3 
© eg. Cent. S oF aa} Past. 
Time 5 Fe a3 ae a a ap Time % m o oo 
9 (SO lee bale eal ee ee es A pe 
Es i) fs] } =| 
OF LO Ska ee BELO OO ie aiy 
8.40a.m. .| 55 2 3-59 | 14-15) 1765 | 107-5) 8.40 a.m lbs lbs 
PRO OL we 3°76 | 11-51} 1600 84-31 9.05 “ 795 10) |. 9.80 3.m 
Cea eel OF 5 3-84 | 18-30) 1625 | 104-5110.25 “ 50 723 yal yore at nc 
OSLO 2S eae 5S qx 3°52 | 11-37) 1815 96-8111.30 <“ 50 Sie eee 
TO 540) 3 1) 8 3 4-07 | 11-26) 1605 91-312.55 p.m 50 225 {12.10 p.m 
PLO a asl) OO 2 3°69 | 11-16) 1600 94-8 2.30 “ 00 A Oth ethionine 
hea Q 9 eh GO iw 3°89 | 11-96) 1845.) 10-10) 4.30 “ 50 SIP rere ODN 
12,10 p.m 61 4 3°85 | 11-11) 1640 94-25. Ob, * 50 305: Pia he 
L2740) 62 + 3°95 | 10-72) 1715 02501 6 WOO) 50 42.5 Suan ea le 
eb Oun | ear. 16 G2 4 4:06; DAL be (O11 ep LODO 7 aL) iS 50 AGO! Vaan ate ane 
TRA0S* 01 G3 z Al fal hee el eo 96-2) 8.30 “ 50 B25) Seo wee. 
Bar). furs, |) G4. 4 4-28 | 11-05) 1810 97-2110.00 ‘ 50 DEON SO epee 
240 * ..| 64 ss 4-64 | 18-49) 1635 GSall LeaOr tf 50 G25) SN. Ci aie 
See ou. |. Ob is 4.78 | 12-65) 1650 88-2)12.30 a.m 50 GL5U Gis ae ve 
3.40 “ 65 Te 4-74 | 138-36) 1635 Soar Lesue 5 50 $20 TOO ves 
OO as 65 2 4-80 | 12-72) 1820 Sort Beal. * 50 Spa ae ARE muna HY Oe 
4.40 “ 65 ie 4-90 | 18-07) 1640 90<9)3). 40) ot 50 SLO) Mele os see 
oer. -1.5| 66 ia 4-82 | 18-32} 1710 O36) 4.40) 1¢F 50 SA Onna 
Sead (i 66 i 4-92 | 13-59} 1600 94-11 5.40 *‘ 50 O25 1 4345.00 
GLO 66 Tr 5-02 | 18-06) 1670 91-3) 6.45 “ 36 961 | 6.45 “ 
OAD “ 67 qa 5-54 | 14-59) 1780 | 109-5 
HELO 68 TE 5-82 | 12-04) 1820 76-7 
ie ae 68 ia 6-05 | 13-46) 1800 90-6 
pelo. i. 68 Vs 5-87 | 13-08) 1785 87-5 
ele ee 69 ia 6-077) 13-53) -1780 88-6 
Dale: * 69 Te 5:81 | 13-81} 1660 90-0 
9.40 “ 69 i Daven! loeo2| 1625 86-2 
£O e105 1" 69 wa 5-81 | 14-45) 1640 94-4 
10.40 ‘“ 69 VW 5°87) (13:50) 1635 84-8 
1 Tet O« 2% 70 Ts 5-67 | 12-74) 1650 79-2 
1140 7“ 70 <a 5-85 | 15-49) 1630 | 106-7 
12.10 4.m 70 ia 5-77 | 13-70) 1660 89-2 
ra i eae 68 5 6-39 | 13-88 1780 90-4 
ele te | TO is 5-97 | 12-99} 18380 87-3 
Bee ct 0 qs 5-78 | 12-67) 1920 89-7 
wa otto: 7.0 $ 5-77 | 11-90} 1675 81-5 
2.40 “ 70 $ 5-66 | 12-24) 1690 88-0 
aa) * 70 2 5-70 | 14-90} 1710 83-0 
5.40 * 70 3 5-61 | 15-15) .1720 78-0 
4al0 70 i 5-60 | 12-57} 1690 80-0 
4.40 “ 70 ir 5-62 | 12-01} 1695 73-6 
DAL 70 Ve 5-51 | 12-33) 1860 86-2 
HaA0 |‘ 70 Te 5-55 | 12-47) 1850 87-0 
GRto 1" 70 a 5-62 | 12-56) 1835 86-5 
6240 4 nl 70 a5 5-70 | 12-36) 1860 84-2 
CaO Barts £0 ia 5-96 | 12-56} 1900 85-1 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—March 29 and 30, 1909. Trial Number—38. 
a 
; PRESSURE. SUCTION. STEAM 
emai Ins. of Water. Ins. of Water. PRESSURE. 
: Gy olga MS ae Ea oA ae 
Meter. Exhauster. Ibs. per sq. in. 
Time. | re 7 
oo a 
be OR B i 
(5) Ac o . : : : e 
52 Aa Fi rr iced pene Sats ot sec Weta 1 ie 
23 SS as | Bl ey) ee 48 ol 
We) Spray Las = } 4) 18 wor oS } 
8.40 a.m. 60 3:0 5-4 5-7 6-1 stTel sO) s CHG 36 
Slopes 120 3°8 7-0 7:2 9-3 3-6 | 1-0} 39 23 
Qh4Anars 163 3-8 7-0 72 8-8 3-2) OFC 163 58 
10,19." 9S 3°8 7:0 422 9-0 3.3 | 0-3) 58 50 
10.40 ‘ 158 3-9 7:4 7-6 9-4 35401" 0-Olu hon We 
Lin log: 110 3-8 722 7-4 9-1 3-4 | 0-9} 40 25) 
11 400s 140 4-3 8-3 8-5 | 10-4 Ze Ri Lok ehh 34 
1210 /p3ne 138 4-1 Tek 7:9 8-8 3-5 | 0-8) 49 40 
12. 400 Fie 141 4.2 7:8 8-0 9-0 3-5 | 0-8 62 Da 
1:10) * 147 3°7 6-3 6-5 6-8 3-2 | 0-7) 62 53 
1.40, °° 148 4-2 8-0 8-2 9-0 3-5 | 0-8) 40 34 
De POs. 152 O°] 6-3 6-5 6-3 9-81 0-5) (382 25 
D AOVe: tpt 3°9 7-0 foes 7°8 3-4 |} 1-0) 54 46 
SuAQes 150 3-9 7-1 1-3 8-0 3-41 0-9 68 60 
5. AO 151 4-1] 7-6 7:8 8-7 4-0.{ 1-0) +738 65 
ASLO 142 4-] C27 7:9 8-5 3-6 | 1-0) (65 Si 
AY AO 142 4-0 7:4 7-6 8:8 AOA Agr. Ge §2 
ee hae oe 141 4-0 foes 7-5 9-0 4-0 | 1-4) 638 56 
HAO Se 138 5:7 6-3 6-5 7-5 SG Li" ia 66 
Gila 140 3°8 6-4 6-6 8-0 3.) | Lah 762 54 
GAG at: 132 Brit 6-4 6-6 7-6 3-5 | 1-0) 36 28 
ene EP ait 133 3°8 Fin 7-3 9-3 3-8 11-1) 62 56 
ta A 135 3-8 6-8 7-0 8-1 3-8 | 1-2! 64 57 
Sor Geek 133 3-9 Pics) 7-5 9-0 4-4] 1-7 64 Sti) 
SAGE aD 3-9 7-2 7-4 8-4 3-8 1 12 hbo 44 
Oe VOM: 137 3-9 7-1 ee 8-4 3-9 | 1-3) 50 40 
O FAQ et 130 3-9 6-8 7-0 8-0 3-87) 42) 4 OT 
LOO, = 130 3:7 6-3 6-5 7-6 4.1 | TL 3) 64 45 
10.40, * 130 4-1 7:6 778 9-1 4-3 | 1-8} 60 51 
NY gl 133 4-0 7-5 rua 9-3 4-3) 1-9} 63 53 
Tie 400" 132 3-4 5G SiN Picea | AID 11 eh Oe 60 
12.10/a.m 2 3°9 eo fa 9-6 50 1 2b 162 55 
127405" to 3-4 5-6 BIS) 10-0" pha LeoweoU 63 
POLO Ke 133 4-2 8-1 8-3 | 10-4 Bet 4 294t Pog 52 
1A. 133 3-9 6-8 7-0 8-10, 3-9 11-2) 54 47 
ore Lae 135 | 4:1 Tey, 7-9 | 10-5 Au Q | 22h nog 48 
DAIS 130 Od 6-5 6-7 §:°3 A-Q U2) aroe 48 
SLLOy 134 4-2 8-0 8-2 | 10-6 4-7 | 1-8 47 39 
3740.5" 135 4-3 7-9 8-1 | 10-8 4-8 | 2-0] 57 49 
A LO aes 137 4-] 7:4 7-6} 10-5 ARR Deeb 4S 
AA iE 136 4-1 7-3 pees: 9-4 3-97) 14207 62 
TO es La, 4-1 Teo 7-7 + 10-2 ACO Tet ee. 67 
spears Oa 136 4-1 7-4 7-6 | 10-1 4-2|1-5| 64 OF 
Bias) 138 3°8 6-4 6-9 8-7 4°90 1-1-8 69 51 
GL40 iG We 4.0 7:3 Miri) 9-7 4.0 | 1-4, 55 48 
Wont 145 4-5 8-6 8-8 8-5 4-6 | 1-8 62 53 
Nae 145 4-3 Talk 7:9 7:6 AD) 1s bya 66 
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PRODUCER TRIAL No. 38. 
Date—March 29 and 30, 1909. Producer No. 4, at McGill University. 


Time of lighting up—3. 30a.m. Trial commenced 8.40 a. m. March 29; ended 7.40 a.m. 
March 30. 


Duration of trial—23 hours. Kind of fuel—No. 25 coal. 
Observers and staff during trial—Killam, Cameron, Gardner. 
Computers—Killam, Cameron. 

Chemists—Stansfield, Campbell, Nicolls. 


SUMMARY OF OBSERVATIONS. 


FUEL. 
otsuGoal charged CUPPING Lal were rte tare tay ire kere M lbs. 961 
DPOISmUre in COs as Charee den arr pean ren ema ees Gent Ae per cent. 0-7 
Calorific. Valievorcoalas CHALSed .per (Dea et ciail . fuls oF Dele Ue elsize 
“of dry coal per Thi Mead been der ae ita BTU is ore 
Proximate analysis of coal as charged (by weight): fixed carbon, 
70-3; volatile matter, 16-7; ash, 12-3; moisture, 0-7 per cent. 
Combustible in dry refuse removed during trial: fixed carbon, 
ase volatilermatier Oc Shy eke. cen so distecs Total per cent. . 44:7 
Average depth of fuel bed Witeastind from centre of gas outlet). . INS: woe 4D 
GAS. 
Total gas produced during trial (from meter readings)........... cub. ft. 90940 
Average temperature of Pas leaving producer mon Me. iiss 2B 772 
BUINELOD oui eee amtemra tates SAL io se ve 67 
Average temperature of air in producer house.................. ie 69 
. Average higher calorific value of gas per cub. ft. by calorimeter 
FASO OSOL VOU). Mat Oe Ou eer mn mo me err mmnire. mein ive Sit D8 18h BL Ur o0e 
. Average higher calorific value of gas per cub. ft. by calorimeter 
(gas eves tOUccanarls 7b) be. Der SO Tdih, iene ene feet) Ber bes 
Average lower calorific value of gas per cub. ft. by calorimeter (gas 
dry PUTO ea aan Seems ley i ei ALE aks ie le 1 BARN Ua ier tre 
PV TOM MOTOMeLTIC He ConUrers Wiris, welome nears Men ATW ele Se Ibs.sqin. 14-31 
BEE CHIONT ALPOTOUUCED Wahu ll diate cient n Man. burl yee ins. of water 1-3 
Beer O COL abrexnaliscer.), oy iwc sal, Bayle) nesbeM eh. yi ins. of water 8-8 
eee cestire Ol fac at ineter ne ga ety ce ans of water 5:52 
STeAM, WatTER, Etc. 
Total steam used in producer ifbigtan Lh Re ec AEM Ph A lbs. 2760 
' Wiwater used in scrubber and gas washer.............-. 5.3. Ibs. 35100 
‘* tar extracted in scrubber and gas washer.................. lbs. 20 
Average power requir ed LOVC LIV et OXIAUISGeT oy Slt iid a erelie ue oes Ty, 2-5 
CHS Waser me nian. cey ote fone ig Del oe 1-5 
ENGINE. 
Total revolutions during trial (from counter)................... 305542 
Average explosions per minute Ore, UAE act, eee Thee ne) CnGe AEE teat ge 101-5 
Pverare.citechive: lOnGL ON DTaKe. i. oA eee ee ane eee otek lbs. 150 
Bueccwve tacius'or.prake wheel). J 2c Poke A ae it. ~3°856 
Average mean effective pressure from indicator diagrams......... Ibs. sq.in. 55-9 
Notes. 
Fire poked at: 9.30 a.m.; 12.10, 8.30 p.m.; 1.00, 4.10, 4.55, 6.45 a.m. 
Refuse removed at: 8. 30, 10.30 p.m.; 1. 00, 4.10, 6.35 a.m. 
Behaviour of coal: Worked well in producer. 
Average time between poking: 3 hours, 17 minutes. 
Clinker: Few small bits in refuse. 
Tar: Little. 
State of engine valves at end of trial: Dry and rather sticky. 
Valves last cleaned: March 9, 1909. 

ANALYsIs OF Dry Coat. 30. ANALYSIS oF Gas BY VOLUME. 
Hydrogen '7).%... ve 3°8% Carbon dioxide... 13°2% 
Carbon. Wie hse tee 74-6% OXON Ue Ste ait ee ys ae 0:6% 
INTtrOgeMC No. ke 1-6% Carbon monoxide........ 10-:5% 
OR VOD rio alr dh oa be 6-9% TE OPOGeler rarinG a. sheen: 11-:9% 
Dye he em ae gh k. 0-8% Wrethadience ail. ai cane 2:1% 
Total carbon contained Dy Pen Or ia ees Wii ey bas 0-1% 

by dry coal charged 712-0 lbs. INT ERO POEUN wos -'s cucra vinta a 61-6% 


100-0% 


Uniform gas of low calorific value, 
trouble was found with dirt or tar, once or 
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REMARKS. 


ran engine at constant load throughout trial. No 
twice during night a slight choke seemed to _ 


form in pipe. A large amount of steam was used, coal consumption was low and refuse 
well burnt. 


SUMMARY OF RESULTS. 
ToTaL QUANTITIES. 


Dry coal charged during trial..........:-+++- + sss sseeee: Ae ae lbs. 955 
Combustible charged during trial. ..... 6.66... eevee ere eee ees lbs. 836 
Average B.H.P. of engine during trial. ..........+++-+..-4.005. H.P. 24-23 
‘© indicated H.P. of engine during trial.............-..... H.R.) 32250 
“ FP. taken by exhauster and gas washer..............--. Tabs 4-0 
‘© BHP. while gas consumption of engine was taken sac 2. H.P. 24:23 
# ‘“ eorresponding to total gas produced............ H.P. 24-23 
(a3 igs (as (as (a9 qs and available 
for outside use, allowing for power used .............-+-+-++ HP... 320-234 
HourRLy QUANTITIES. 
Coal charged per hour's 0c tae) eis ees ieais 82 apis eatin Ibs. 41-80 
Dry coal charged per hours... 0) Seta 7 ans se ee ee Ibs. 41-5 
Combustible charged per hour... ........ 0s ee cere este recess Ibs. 36-4 
Coal charged per sq. ft. of fuel bed per hour...........-+---. eye Ibs. 10-5 
Dry coal charged per sq. ft. of fuel bed per hO Ute cer is oll eye os Ibs. 10-4 
Combustible charged per sq. ft. of fuel bed per hour...........-.+ Ibs. 9-1 
Coal (as charged) per hour equivalent to power used for auxiliaries lbs. 6-88 
Coal (as charged) per hour equivalent to steam used in producer. . Ibs. tl Gee 
Gas (by meter) supplied by producer per hour.........-.+-+++:: cub. ft. 39-53 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer per 
TROUPE icc ce ee eee te aid jak es el EAs 4 cae id NERO oli «RR cub. ft. 37-60 
Gas (by meter) supplied to engine per hour while gas consumption 
aS’ BAICATA aN ce eM Sane bef ella ta tla el ae eo Re eas et cub. ft. 39-53 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 
hour while gas consumption was taken. ..........+++++----- cub. ft. 37-60 
Calorific value of coal charged per hour.......-.-...+-+-+-++++5 B.T.U. 549000 
e M gas produced per hour (lower WELLL) cr uaty: dec eaee B.T.U. 327100 
Steam used in producer per hour.........-..++-+seeee cere eet Ibs. 120 
Economic RESULTS. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 
Charged’. iy ye kate aly ees ASS ey ee ee is cub. ft. 89-9 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced dry coal charged cub. ft. 90-6 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of com- 
bustible chargedveit echo Ulcer em rien oe ten er nee ee cub. ft. 103°+3 
Gas (dry at 60° and 14-7 lbs. per sq. in.) used per I H.P. per hr.... cub. ft. 115-5 
dy BUNNY (is Saas 4 ¢.  BHPY “9 ee cubs iGo 
Steam used in producer per lb. coal charged. ........-+++2-++55- Ibs. 2-87 
Water used in scrubber and gas washer per lb. coal Goareed tn ae lbs. 36-5 
Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 
RTT: Rar PU eine DEE a ait NT AASLMen Siriano GS By kewl eee Ibs. 386-0 
Efficiency of process of gas production and cleaning, based on coal 
pharged o/h pce kent aie easel) OnMUMUMiatt react aac tes emp a aie per cent. 60-0 
Efficiency of producer plant allowing for power used for auxiliaries per cent. 49-8 
Efficiency of producer plant allowing for power used for auxiliaries 
and for steam used in producer.......-----+--++e+s se esteees percent. 36-6 
Thermal efficiency of engine, based on B.H.P........--++.++++-- percent. 18-8 
Over all efficiency of producer and engine plant. .........+.+---+> percent. 11-27 
Calorific value of gas supplied to engine per B.H.P. per howsieen see B.T.U 13520 
i + coal charged into producer per B.H.P. per hr... B.T.U. 22566 
Coalas Dry Com- 
F charged. coal. bustible. 
Pounds per hour charged into producer per Baar 
developed by engine. o.h. 225). eee clap oe 1-72 1-71 1-50 
Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
BURLAP Rs oe eo Be en oe tote ape eet ae ie es eran ales 2-07 2-05 1-80 
Pounds per hour charged into producer per B.H.P., allow- 
2-45 


ing for power and also for steam used by producer.... 2-82 2-80 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 23 M. 
Date—April 8 and 9, 1909. ; Trial Number— 41. 
OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


Barometer, at | Dfeyes Dav eotra veg Coy tig MEE allt Wak Ai belies MONE RS IRMA, A Te RU OU se ee oe 29°39 inches. 
8 pm. aye Shih s OaMeaeR Ornate EMS Benriege colt ty eee ee fe Ble as (0 Oe Oa 2.9 0 0gmens 
+ eee CTC EOL: Cli alent ae Cc tie tera nee Nich cee Mee AL ee empresa TT 2925 Suis 
Total water used during trial PI Eis ctnci.o OURAN ed oblate ea taro SER DEMEANOR APHIS con ee a rae 28,750 lbs. 
SPC Kae TOCUCET: DASCiAtey. sf Het eet hale Mon ied teensy Wide RD Py i Maine Enos heh, 960 
Average level of coal below ihe TOD) DIAbGnoin tne: DrOd WCET aracia es Sic eielsis oe cere 18° 7 inches. 
TIME. 
2.05 a. m., April 8 Fire started with 10 lbs. of shavings, 40 lbs. of wood, 100 lbs. of coke. 
3.30 “On down-draft with fan exhausting directly to the atmosphere. 
3.40 | f ‘« “ Charged 100 Ibs. of coal. 
4 30 (<9 73 “ (<9 150 66 
’ (<9 ce “ <9 100 a9 c 
6 00 6c oe “ 6c ce a4 
6.30 125 
Ff OO a3 66 “ a3 50 6c 6c 
ii ; 30 (73 6e “ (73 95 ce (79 
Sea0n4 +S «© On down-draft with exhauster. 
Svan) “Charged 50 Ibs. of coal. 
8.40 <5 «© Started engine. 
eeAby «Commenced trial. 
8.45 am., ‘ 9 Trial finished. 
Notes. 
Neither the gas washer nor the sawdust scrubber was used. 
arsromovedstrom wep Scrubber AMOUNTEd COs eerie ats distance cide nate ac iie wee aaa eulo wie g 6 Ibs. 
WOUENGISCHrCINONMCOsGUring <berurial A h2.c1 mere ai ehie eve, HoAtEne iianeietin ctstdeieais wile ald db ah kia uctues L748 
PISTOL bymWIeD CTICG a: Rutten ih cus. Ek Jcracteveite ga, hai aesieen adabe Ole 6 choi a ale oi abe a wie hokiy ata Sues Muse Db Nine 
Niretrenuisesremoved«at the end Of the: trial: sams cae: lots crock eloicle ann tian obi be cd Ow bam ace 1129s 
ABSA lecOle2 SOUS Ol COIs WECM AEICC.,.. rysteyalsirt or6) = ci eletey seo vemeia! oath a Stn Soave scat ieche eles. se nigieenielarg 167) 


The valves were not cleaned after the trial. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 
Date—April 8 and 9, 1909. | Trial Number—41. 


Note: R. and B. apparatus used. 


Ethy- Varben Meth- | Hydro- | Nitro- Inflam- 


Carbon 
| ane Oxygen mon mable 
Time Dioxide lene oor ane gen Ben «| gas 


per cent. | per cent.! per cent.; per cent. per cent.| per cent. per cent.| per cent. 


9.10 a.m 8-7 0:3 0-0 11-8 2:5 12-4 64-3 26-7 
LOLOO RI 15-0 0-2 0-0 12-7 2:3 12-1 57-7 271 
11 00m 9-6 0-2 0-0 12-0 2-1 10:8 65-3 24-9 
12.00 p.m 12-5 0-2 0-1 12-7 2-4 12-8 59-3 28-0 

LOOM ee We 8 Q-2 0-1 13-8 2-5 14-5 57-6 28-9 

2 OO) Loi eas |e Oat 0-2 0:0 12-8 2-1 13-7 60-8 28:6 

30007 a eae ele ae 0-2 0-0 13-0 2:0 14-1 58-3 29-1 

4.00 “ 11-4 0-2 0:0 12-4 2-1 14-6 59-3 29+1 

TOM ns 13-6 0-3 0-0 14 2-4 14-1 55°6 30:5 

T2000 s 11-7 0-3 0-0 12-9 2-4 13-2 59-5 28-5 

8.30 ‘ 12-4 0:3 0-0 14-2 2:0 13-1 58 29-3 
10.00 “ 9-6 0-2 0:0 14-8 2-1 13-5 59-8 30-4 
PiecOh ia 10-8 0-3 0-0 11-6 2:5 11-0 63-8 25-1 

2.15 a.m.. 10-8 0-2 0:0 12-1 2-1 13-0 61-8 27-2 

SA OUI es 11-4. 0:3 0-1 13-0 2-4 13-7 59-1 29-2 

BE O01 Se Ch LS acs 0:3 0-0 12-2 2:0 12-2 59-5 26-4 

GO /SOg NS Vain Laan 0-2 0-0 12-3 1-7 13-9 59-0 27°9 

8.00 0 8) vest 180 0:2 0-0 12:8 2:5 12-1 59-4 27-4 


Date—April 8 and 9, 1909. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. 
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OBSERVATIONS OF GAS METER AND B.H.P. 


that all the gas is passing to the gas engine. 


Trial Number—41. 


N.B.O. indicates 


Main 
gas 

Time. meter 
readings. 

cub. ft. 

8.45 a.m. 3184700 
2 Ra 3186550 
Dea p in! 3188120 
10215 0% 3190010 
LOG e 3191800 
hig ee hee 3193680 
1,45" 3° 3195400 
12.15 p:m. 3197130 
1245S 3198870 
Wath “ 3200690 
(4p 3202300 
aia Wie 3204240 
ae ee 3205920 
oo.1b: f 3207670 
Seely a 3209630 
eta?! 3211400 
4545 ‘ 3213330 
Oyo! 3215110 
oe 5 ee 3217020 
(iy. ft his ee ie 3219120 
Grape 3221010 
P15 ff 3222830 
7.45.4! 3224860 
Sort! 3226755 
Bray eats 3228570 
LS al hee 3230520 
9.45 -* 3232218 
TOs yee? 3234060 
10.45 “ 3235990 
NO a B2a110D- 
vi Woe Ean 3239550 
T2elovaine 3241180 
i2e40 ne 3243010 
| ial Ree hae 3244890 
Eee, 3246790 
Below ss 3248670 
DADA ane 3250700 
patos Ss 3252590 
mea ae 3254400 
AGT TE 3256300 
1 is 3258240 
ahh Leyte: 3260060 
bead a 3261930 
ai AS on 3263890 
Goabne 3265760 
eae: 3267720 
i See 3269630 
Soe Sos. 3271530 
BAe! 3273160 


Cubic 
feet 
in 
interval. 


Remarks. 


‘Loads on 
tight and 
slack sides 
of brake. 
lbs. ibs. 
ato wis 
Zo 115 
24D 115 
278 115 
Paras 115 
215 115 
215 115 
219 135 
275 115 
DAS i 3 
Zo 1 AN a 
215 £15 
275 115 
He Aly 
2) 115 
275 145 
Dia Lis 
215 115 
215 115 
275 115 
Bio 110 
275 110 
215 110 
275 110 
21 110 
275 110 
B15 110 
275 110 
275 110 
275 110 
215 110 
ano 110 
215 110 
275 110 
275 110 
275 110 
215 110 
275 110 
275 110 
275 110 
275 110 
275 105 
275 105 
275 105 
275 105 
275 105 
275 105 
Zio 105 
275 105 


Revo- 
lutions 


© (bite). ows kerisuie- te 


aah Cierny Che Tey 
of Wheel ew elel ne. “« 
Oleh Oy aia Te, 5 me © 
a7! ie) ele mal Tere! (6 
4, SNe Joie sige” a 
a) Bee Sten ewe 4 
a) fe* 6 (ce amieme «, 
el (eye lelhelal odes) ve 
6) Bie) Veryien Po Neiicen ‘e 
o We Sea pel te 
©) (B16) (eh le tekieite, «| 
‘on fu. s), fo. Fay ie eee 6 
4106) (e\ ete ies 4) 
oe 0 ON Sow € 
6) el e)} 9) wielitw ‘6 
Oye Te Oe Fe he ef & 
w fa) Sire le NE Crs ce 
a: te 6), (e| 7 teayle. fe) 
we) ow) eyitw) ieee! 
ol si ee ee we. 


«4. ey anny es) cigs, © 
"ei 50) oi Faia tele: s 
«1, oo) wie el nmibe. © 
ec, 2 el a Sh biome: © 
se (eo, toh era) ae) © 


70188 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 
Date—April 8 and 9, 1909. Trial Number—41. 


Note: Boys Calorimeter used. 


sei > Water Temp.| 8 pass a 
eS 2 | Deg, Cent. 155) ae : 3186 ee 
time |&e;/S¢l|—7——[geglne | Tm | B/S | Se 
me £0 Inlet |Outlet fos he 33 $ | =e 
Ouro Ose! dd CoE hae Et ee eee 
lbs Ibs. 
8.45 a.m 55 2 6 20°54 20:12) 16008) 1 ial S245 ama | eee ae tl ge 
Ort 57 2 5-90 | 22-31) 1600 | 124-5| 8.55 * vo 10-4338 eee 
02457 %° 58 3 5-68 | 19-38 1620 | 105-4, 9.45 * 50 120° Sth 6 eee 
TOs. 59 2 6-01 | 20-19) 1615 | 108-8/11.00 *“ 25 150). ee 
UO Aoi 60 a 5-90 | 19-389) 1670 | 107-0111.80 ‘“‘ 50 20012 ye ee 
1 Ni a Bh 62 2 6-17 | 16-21) 1685 | 100-4/12.30 p.m 50 200 | os. ee 
+s Uae: Bsa 63 2 6-00 | 17-19) 1660 | 110-4, 1.380 “‘ 50 300 | Feb eee 
12.15 p.m 64 2 6-26 | 16-93) 1670 | 106-0) 2.30 ‘“ 50 350 || c eS eeee 
ge od 63 2 5:93 | 1742) 1660 1113-40300 50 400-1: Us ee 
1 gel a Tea 64 2 5-80 | 16-73) 1780 | 115-6 4.45 * 50 450. 4.0). 
LRA ak Bom! Op 2 6-27 | 16-79) 1740 | 108-7 5.50 * 50 900 kw: See 
ee ee OG 2 6-12 | 16-76) 1750 | 110-8 6.50 “ 50 550. 1... eee 
ART USS BOMB ao a a3) 2 5-90 | 16-75) 1720 | 111-0) 8.00 ‘“ 50 HOO. 7; 55 eee 
aL yee ee Oe 2 6-08 | 16-05) 1770 | 105-0} 9.20 “ 50 650-1. eo eee 
BEA token Go 2 6-18 | 16-85) 1770 | 112-3)10.20 “ 50 700 1c eee 
AL ee maete yet 2 6-92)1 15564 1785) LOL G1 Lor 50 (50 °1.2530 am 
ALAS we 64 2 5-96 | 16-38) 1790 | 110-9)12.30 a.m. 50 SOO Wicutt Jee 
ae a ei 63 2 O° O5 Ai Gstoc karo.) gLOwing ubehoumne. 50 $50: 2h. See 
HLA US 64 2 5-42 | 15-28 1800 | 100-1) 3.00 “ 50 900 | 3.00 a.m. 
Ba Lee ee et) os. 2 5-80 | 16-49) 1750 | 111-2) 4.00 “ 50 O50 ate: ey: ke 
6.45055 64. 2 6-08 | 15-30) 1825 | 100-0) 5.00 “ 50 10008), 23. eee 
7h tah A 63 2 6-07 | 15-91) 1825 | 106-7; 6.10 “ 50 LOQ50n¢ Oe, eee 
hee Si ae 65 <5 6-83 | 16-45) 1600 | 104-6] 7.10 “ 50 1100 = (6 oe 
io i ape 66 2 4-09 } 17-66) 1775 | 112-0, 8.10 “ 20 1125 | 8.00a.m 
B45 ie 66 2 C322 0 Lieve Liow Wy bbe 
BD 1 ES ne OGD ie} 6-41 | 16-98) 1605 | 115-2 
9,45 “ 66 2 6-68 | 17-10) 1760 | 109-0 
EQ os 67 2 6-48 | 16-18) 1755 | 101-0 
10°45" 68 2 6-97 | 17-44) 1755 | 109-0 
1 Le ies 68 2 6:94 | 16-48} 1760 99-7 
I 45 69 3 6-80 1 17-71) 1725.) 111-60 
2) Wey ei aaa) 70 2 C22 VAL OT LISS | LORE 3 
| ae Se a) rd 3 7-00 | 18-11) 1690 | 111-6 
WES SO ae ae 8) 2 6-95 | 17-21) 1740 | 106-0 
145. 2° 67 2 6-45 | 16-28 1750 | 1021 
DL Pyar 69 2 | 7-23 | 16-93) 1800 | 103-8 
DAD ei: 70 2 7-59 | 17-29) 1805 | 108-8 
ety aur see ee) my 2 7-86 | 18-47) 1770 | 111-6 
SV yank OOS 2 6-97 | 16-70) 1775 | 102-7 
TOS Ws PAA RMB G3) 2 4°36 1 16°98) 1775 | 101-6 
BA tA at: 69 2 ClO TN TSA 1 75o0 SLOT 3 
5.15 cm 68 2 71°41 .4 17-34-1730 4) 10241 
ES DE Oe rd 6) 2 7-81 | 17-48) 1740 | 100-0 
GPL taao et FO 2 7°85 | 18-42) 1660 | 104-3 
6.454% 70 2 7-54 | 17-49) 1665 98-5 
in oe oh 70 2 7-86 | 18-96) 1600 | 105-6 
ie ta 69 2 7-51 | 18-14; 1600 | 101-1 
LOS cited OO 2 7-64 | 19-47) 1600 | 112-4 


Co 
iN 
on 


fete, ee aie © ees ‘a |e! 06,0 6, Cif wi® 2 he\ce, fdlin wi ele 16) io |e) 16) \iel false be 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—April 8 and 9, 1909. Trial Number—41. 
| 
PRESSURE. SUCTION. STEAM 
TEMPERATURES. Ins. of Water. Ins. of Water. PRESSURE. 
°F: emnerermr neni ety) nit Oe nr le ene 
Meter. Exxhauster. Ibs. per sq. in. 
Time. Roe by 
is a 
B OSs Z 

Se igs) ¢| ZF] s sie dae re es Re a 
Be es ee acme Manes) Se Mier) | Ss] a |e 
PO UC Sree ime Korres ty oem ohne! 6 
8,45 a.m 560 | 56 | 59 100 | 4-2 8-2 8-4 | 4-9 3-1) 0-71 74 70 
9.15 660 | 58 | 63 123 4-0 7:7 7°9 5-4 3-8 | 1-2) 70 63 
9.45 ‘ 680 | 60 | 64 144 3°3 5-2 5-7 4-8 | 4-0] 1-3) 60 47 
LOS Daal 720 | 62 | 65 128 3:4|} 5-4] 5-6 5-4 Oop Lek Oe 48 
10.45 ‘‘ 660 | 62 | 65 127 3:4] 5-4 5-6 | 5-0 3-9 | 1-0) 68 64 
Pe lh 660 | 64 | 66 139 3-6). 6:2 6-4 D:3 Ds Ou OO 2 57 
py e465 660 | 64 | 67 135 3:4] 5-8 6-0 6-3 | 4-8 | 2-5 64 57 
12.15 p.m 710 | 66 | 68 136 3°5 5°9 6-1 5-5 4-0} 1-8 68 62 
iy tg 710 | 66 | 66 138 3°95 5-84 6-0 5°7 4-2) 1-8 63 56 
ES aie 740 | 66 | 67 135 Ort 6-4 | 6-6 6-1 4-7 12-2) 68 60 
1.45 -“ 690 | 68 | 69 147 3°3 5:3 5:5 5-4] 4-0] 1-5 68 62 
Dvalip, 730 | 68 | 70 152 4-0 | 7-6 7-8 6-1 4-6 | 2-3} 64 58 
245" 710 | 68 | 67 149 3°90 5:8 6-0 6-2 4-6 | 2-4| 68 61 
alo 740 | 68 | 65 149 3:9 7:2 7:4 6-4] 5-0] 2-6 70 64 
3.45 ‘ 720 | 68 | 66 141 3°0 5-4) 5:6 0°95 4-0 | 1-5} 70 63 
aoeloin 740 | 68 | 65 120 3°7 6-4} 6-6 6-1 4-6 | 2-1) 58 51 
4.45 * 750 | 68 | 65 119 3-0 6-2 | 6-4 o°9 4-4 | 2-0] 59 51 
Halo 790 | 68 | 65 118 4-2 8-2 8-4 6-7 5-1] 2-5) 65 58 
Dro ne 760 | 68 | 66 118 o:7 6-4 6-6 6-2 4-6 | 2-1) 68 60 
Orlow. 810 | 68 | 66 118 4-6 8-8 9-0 7-7 5-0 | 2-5 +70 63 
6440.85" 740 | 68 | 68 118 3°6 6-3 6-5 5°9 4-4 | 2-0! 67 61 
Thy) Sa 760 | 68 | 64 120 3°9 Lon 7-3 6-6 5:0 | 2-5) 70 63 
Tore ea 770 | 68 | 69 125 3:9 7:3 7°5 6-6 Ba Oe aed a ed O 62 
Belo” 760 | 69 | 72 127 o-0 | 9°79 6-1 6-0 4-5 | 2-1) 63 35 
Sedo. Ed Ost LOR O 126 3°83 6-7 6-9 6-4] 4-8 | 2-3) 64 52 
97158 770 | 69 | 66 120 | 3-8 6:9 7-1 6-2} 4-6) 2-2) 70 62 
9.45 “ 760 | 70 | 70 119 3°8 6-7 6-9 6-6} 5-0] 2-7 69 62 
8 Bs Bey shay 760.1 70)1-70 118 4-0 7-9 8-1 CeO Moa Niet We ae 66 
1045. * 760 | 71 | 73 123 3:7 6-5 6:7 6-8 | 5-3 | 2-8 62 56 
edie (ORs es: 121 3-4] 5:4 5:6 6-2 4-7 | 2-4 68 60 
1.45) * 760 | 72 | 73 119 3-7 6-5 6-7 7-0 FIN alco |e aa 64 
12.15 a.m Fa0e (2.) (A 135 3-4 5:7 5:9 6:3 5-0 | 2-6] 68 60 
1 AD (60 | 72 | 73 145 3°8 6-3 6-5 7-1 LSE h Ma eats | uk 6s. 60 
a Ee TOY OME: 146 3°7 6-5 6-7 6-8 | 5-5 | 2-9 64 56 
AAD Oi Ow olo O¢ 148 3°9 coe 7:3 6-5 5-0 | 2-7 63 55 
Dey 5 THOME Le LeLAS too ah Gee Coa ol fe Oka foo Oly OS 63 
72 Se ly Ard W | FEN ves ens Me: Sood Nee MA. eect OI As Akay: AAV Cow Riciata ats oie a pa 48 
Salo TOO Cela Pe l4S boos moe ore Onde OO) roa lihees on G? 62 
Be 40% 9. 760 | 72 | 68 149 3:7 6-1 6-3 6-7 Bed 1-293) 170 63 
ONS aes 800 | 70 | 65 150%) 4-2) eer Saas son nek. eA OU 62 
4.45 ‘ TOON cL 72 155 3°6 5-6 | 35-8 6-4} 5-0| 2-6 63 56 
Seah S60 MeTOrm Osi elSSb Se8ie 16-00) 2 0: iol) Orb rose: 12° Sh, 5 67, 60 
5.45 ‘ ABO ZO ohou WW AL40p eco ShieO DRO | 1076) 521 2° 8h. G8 56 
Pyelin COUg LU: eo 135 3°8 6-2 6-4] 6-5 5-0 | 2-8) 68 60 
6.45 “ EQ TON {4 leh 40y) LOO OS esOi 0-04 9 oo (73200 62 55 
polo 4005) (0 lela 138 3-8 |- 6-5 6-7 Gebolto2 Oe 22 OG 59 
View a 760 | 70 | 70.| 145| 3-8| 64] 6-6] 6-6] 5-0) 2-8 638 56 
oe 780 | 69 | 70 146 | 3:8 6-4] 6-6] 6-7 5-5 | 2-8 57 66 
8.45 “ 700) 69) 71) 40h 82S) ) o-OH | be 25-5 | 4-0) 15), 60 53 
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PRODUCER TRIAL No. 41. 
Date—April 8-9, 1909. Producer No. 4, at McGill University. 


Time of lighting up—2.05 a.m. ‘Trial commenced 8.45 a.m., April 8; ended 8.45 a.m., 


April 9. 

x Duration of trial—24 hours. Kind of fuel—No. 23 M coal. 
Observers and staff during trial—Cameron, Killam, Gardner. 
Computers—Cameron, Killam. 

Chemists—Stansfield, Campbell, Nicolls. 


SUMMARY OF OBSERVATIONS. 


FUEL. 
1. Total coal’chargedidtrin gtraala 2) bee ee ee RS ee lbs. 
2°) Moisture in tcoal dscehargedei.. 21 Avni eed ei ane otto eee nas per cent 
> Calorific' Walue.of Goalvasscharcved, perplb tine. ce nt case gine eas Brow 
4, Ma Fe WOT Mola eal gen Aas bie Ca un Rea Sere clit) moe ares ae Bei 
5, Proximate analysis of coal as charged (by weight): fixed carbon, 
77-7; volatile matter, 11-4; ash, 9-9; moisture, 1-0.......% per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 
46-2:volatilenmation, Ay 4am nevi ws ok: Stern stab amas Total per cent. 
7. Average depth of fuel bed (measured from centre of gas outlet)... ins. 
GAS. 
8. Total gas produced during trial (from meter readings)........... cub. ft. 
9, Average temperature of gas leaving producer.................-- gly 
10. - ay I Mars Bt THeUOr. | opoe ae eaeme ei enmeete 7 oe lie 
11. Average temperature of air in producer house.................- cae 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 
(AS GDBErVEd,) tect sin cont etaee ial Oegeayneh lok cueice smear ee eae ae JHACE 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 
(sas dry at.60° ahd/14-7 lbs. per sqm) ee fe siden hr TU, 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 
diy ab G07 and 1h 7 ADS. Gerisgy WA.) ink onl ender «lll uede ee BTU; 
14,0 Nverace DarOMetric, plessune: ste. oni in ct ite nese ene ope ene ere lbs. sq in. 
15. TE eT GEION by DEOULICOR Mie aie | Prerutccen AC Mene: acc iets! aria hie ins. of water 
16. oye SUIGLIOTL Los OR UAUSLEE Ct. ec the maton ey eadies aie Soe ede eae Maen ins. of water 
ge TUDPESSUTGrOL Das Ao TMELEE decd citer Cumitae ee Nae nei Yoo ins. of water 
Steam, Water, Etc. 
18. "Total steam used: in producer during thigh) 2 2 tees cee Ibs. 
19. ‘<) water used in.scrubber and gas washer..........:5...-:..)-5 Ibs. 
20. ‘* tar extracted in scrubber and gas washer.................. lbs. 
21. Average power required to drive exhauster................--.-- Tre 
Be. - i “a POS) WASHER) 21: het ais! eames ek Tie 
ENGINE. 
23.) Total-revolutigus during trial (from counter) (i 27. 00)-5 74s. ae 
D4.) Average explosions er IMINO EE nec anl a) nese h Reve dicen tera 
254 Average elective Joddcom DIakeo in cin vel an up bese ee ei teen lbs. 
26.) Wiftective radius Of brake Wheel.t 1c cee acho s eee ne alert ft; 
27. Average mean effective pressure from indicator diagrams.:....... Ibs. sq. in. 


28. Notes. 
Fire poked at: 12.30, 3.00, 8.00. 
Refuse removed at: 11.45 a.m.; 4.00, 5.00 p.m.; 3.00, 5.00, 7.15 a.m. 
Behaviour of coal: Works well in producer, burns to fine ash. 
Average time between poking: 8 hours. 
Clinker: No trouble. 
Tar: No trouble, very little was formed. 
State of engine valves at end of trial: Did not need cleaning. 
Valves last cleaned: March 30, 1909. 


29. ANALYSIS OF Dry COAL. 


sie uetinin © eles 


ob Auat ess) Ip coum 


Ey drogen aye ae 3:6% Carbon dioxide. . 

CACO OU. tare Ue wee 76-6% OSV en Tee ne eres 
INSTORE Wek eas 1-0% Carbon monoxide........ 
CORA PCIE hn ae BE La Le 4-:1% Hydrogen.. sen 
UL UU Peereeante eat ae 0-6% Methane....... 

Total carbon contained Ethylene....... 


by dry coal charged 854-0 Ibs. Nitrogen....... 


317,488 
106-9 
163-6 
3-836 
58-47 


30. ANALYSIS OF GAS BY VOLUME. 
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Required no poking to speak of, the fire being perfectly free. 


285 


REMARKS. 


steam was used. The refuse removed was very fine and well burnt. 


SUMMARY OF RESULTS. 
ToTaL QUANTITIES. 


MEVACOSL COAT POC CUTIES CITA cio uate oe etapa) sels shay ttc ae 6 sede we Ud 4 lbs. 
Warmbustinie charced -dirine trial.) jeter eni sla eel ayia <larele lbs. 
Averace Db Lit. of engine during triad ey cele a alone se elas Disk 
emincicaven tb Ol CNgine CuUrINe TIAL, ayes ete eyete eet 9 gus EP 
‘© HP. taken by exhauster and gas washer..:............- H.P. 
‘‘ —_B.H.P. while gas consumption of engine was taken....... HP: 
* ‘¢ corresponding to total gas produced............ H.P. 
a 3 i oh ‘ ae and available 
for outside use, allowmg for power used .........-....6..56. EY 
HourLy QUANTITIES. 
Galo armed Dem UOUM Matin atom, (ote are tetbiate ailane wie shade siete’ lbs. 
Wr vocoameharcc caper lOUL asp ube re 8 aa oe). alate oyeiyuraceee.ale o2 Ibs. 
Goiabucclolesularged) Der NOUN Te), Hels itan see eral Sete eius er usleea ht lbs. 
Coal charged per sq. it. of fuel bed per hour... .........5..6.0040; Ibs. 
Dry coal charged per sq. ft. of fuel bed per hour. .............5'.. Ibs. 
Combustible charged per sq. ft. of fuel bed per hour.............. lbs. 
Coal (as charged) per hour equivalent to power used for auxiliaries Ibs. 
Coal (as charged) per hour equivalent to steam used in producer. . Ibs. 
Gas (by meter) supplied by producer per hour.................. cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer 
CC OUE! 20a Men Ren A OM RR RNMC RLS ta Sep delle fl deta whl cubs tt. 
Gas (by meter) supplied to engine per hour while gas consumption 
SVE AACE RIAL. Ao gre Me thal Ne APE OR AIC Uae, i ed cub. ft. 
Gas (dry at 60° and 14-7 Ibs. per sq. in.) supplied to engine per 
hour while gas consumption was taken..................... cub. ft. 
Galore value.ot coal charged per hour... 32 iu. . 4). 2... acne ene Bale Us. 
os gas produced per hour (lower value)........... BulU: 
SLES Sein DrOCuicer DEL NOUL ay viel antan 10 pelea nsine a aca ae Wd aioe lbs. 


Economic RESULTS. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 


RAE OU, Peer tan Nes Unmet Urert abst ray, Cerseh Skee, SMM ce cata Watts cub. ft. 
Gas (dry at 60° and 14-7 Ibs. per sq. in.) produced dry coal charged cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of com- 


Dust le CHArgen fit ee he wy temic tae ate Maan sca baldiLayty tar anu ghee cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) used per I H.P. per hr... cub. ft. 
ie a Y a a ie BiH tia (aye em CUDDLE 
Steam used in producer per lb. coal charged......)......2.0.5.. Ibs. 


Water used in scrubber and gas washer per lb. coal charged...... Ibs. 


Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 


GLUICEC MERE tr Usa Meek URE Seu ties ia WDA AY ce oe Nil § Wie, Mah lbs. 


Efficiency of process of gas production and cleaning, based on coal 


CALCU GM eter lth aly Mire eM Centura MN ESN 008 ter cong cb Ne canoes ge MUU) a) 08 Ag per cent. 
Efficiency of producer plant allowing for power used for auxiliaries per cent. 


Efficiency of producer plant allowing for power used for auxiliaries 


BIN Or StCATE USCCAll) DUOC UGEH fy sarc ih manu lai Gnd danse Ane chau ahs per cent. 
Thermal efficiency of engine, based on B.H.P..... HR Aen ee |S eRe Geta per cent. 
Over all efficiency of producer and engine plant.................. per cent. 
Calorific value of gas supplied to engine per B.H.P. per hour...... Babe Us 

a coal charged into producer per B.H.P. per hr... B.T.U. 


Coalas Dry 
charged. coal. 
Pounds per hour charged into producer per B.H.P. 
developed by Len gine! 2 lau. \ ene ae Ms Loe welt Ws 1-78 1-76 
Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
URI LA LLOR Tae eee ie entra Py cache RN avenues cat at 1-96 1-94 
Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer.... 2-57 2-54 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 22 M. 


Date—January 7 and 8, 1909. Trial Number—18. 
a ’ 
OBSERVATIONS OF GENERAL CONDITIONS. 
General Notes. 
Bar ometer at eer weninene SHE Cae tsW ene Bie ons ce arse Resear rir BERS ats PS. on ee, uae 30° 22 inches. 
ID) Sei Sotbos cord erence rasetenca Molen Ain cach Gigtoto/cinacapaptote tn eu OroncIcO hp ch acaey marr a meae suena 30°45 
My CTV CO fe CISL Nera cen Sai atic oils GT NG vote) seal ee tore devel atlas ga sce shate’ 30740, 
Ww ater meter at 9. oe p.m., Jan. ‘ PP Da eT an ee eh ee MER, Ae ee MORE ot 4s fate 51,542 imperial gallons, 
EATING cone OAs see see aie orcas eal ciel Cae tere, ms emtetraer atta enthys rapsbrinte oo Poa a8 53,044 
eat aa LI 2 GLO UUS hue os eon ate ect recite akan a ase 150 2iaeee a 

Bera WEGAUCEE DAC ove ncoee sos YL wngnisruee es * yo canh Ret Aegiey Beene ote eee n 190 lbs. 
Average level ot coal below top plate of producer... .s5.22,...-s52-5e6 os ses 20 inches. 
TIME. 

3.30 a. m., Jan. 7 Fire started with 10 lbs. of shavings, 30 Ibs. of wood, 120 Ibs. of coke. 

4.30 ‘« 50 Ibs. of coal charged. 

5 15 sé iz (73 100 ce 6c 

a 00; « « Down-draft with fan exhausting directly to atmosphere. 

Sebo sa. Pee ay LOS. OF coal char ged. 

6 30 ¢é ce 6c 50 cc 

yi : 00 ce 6é 66 75 a3 a9 a3 

§ 00 ce (79 “6 75 (73 (73 C6 

eg .* « «Trial commenced. 

oy ‘¢ « Turned on steam in producer. 
poet (¢ « Engine started. 
HO fae a «¢ « Engine stopped owing to a hot bearing. 
ot A a «Engine restarted. 

Considerable difficulty with revolution counter throughout trial. 
9.10 a.m., Jan. 8 Trial finished. 
At end of trial valves were sticky with tar, as were also the gas washer and exhauster. 
errors eve the ee fTOMMMbNE DUOC UCET ae aeben eerie cece! sts pions spel eis et Create craks ered cn ibs. 
8. 0 =) SHAS Gh OL aC H adilotin Gk ce eres Oe < Cena Bo bre orci an eine horn mibiohe: SieicLomeeiaicyr c 

Wet ErenisesTeHiOviecealvers hie, LEIA asseve sis a cialcvshatele el a-cie) eric © dueile shal wisiele: # ole le Cie e eis}sisiainie Sie lnies eshete 1470", 
HOM SROreLUISEWnensGd ried. we1mhedli-.. cat a sie sgediul clas tice isislies a)aiers o.© clic oie) @. orale oA thane’ isle Silsusue Gin e 


Sa 9 


290 


OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 


Date—January 7 and 8, 1909. Trial Number—18. 


Note: R. and B. apparatus used. 


Carbon 


Time Dioxide | Oxygen 


gen gen 


—_————— | |} =" 


per cent. | per cent.| per cent.| per cent.) per cent.| per cent.| per cent.| per cent. 


9.10, 8.0 748 8-9 0-9 0-7 6-9 6-2 5:2 72-1 18-1 
Ne De: see rae ead 59 0-1 0:3 9-3 5:5 6-0 66:6 21-1 
200%). chet ee a 0-3 0-1 12-6 3:5 9-9 62-9 26-1 
3.00“... oetO.@ 0-2 0-2 13-6 5:6 16:0 54-4 35-4 
B00 Sa aa eee 0-3 0-0 12-7 3:2 13-7 58-9 29-6 
ne Seabee res pect th 0-4 0:3 11-5 5:0 14-0 57-9 30-8 
7 POM, walae 9-2 0:3 0:5 10-8 5:1 17-5 56-6 33°9 
8.100 A A ee 0-1 0:3 10-1 4-5 18-0 56-8 32:9 
0 es. 9:1 0-3 0:3 10-4 5:6 15-2 59-1 31-5 
9.30 0 FS he 0-5 1-5 7-3 8:8 10-8 61-1 28-4 
0) Uo ee 9-3 0-1 1:8 9-8 10-3 11-8 56-9 33:7 
OSD ne ae 8:6 0-1 1-9 11-0 11-2 14-4 52°8 38°5 
LLL 5 SER pes 8:6 0-1 1-9 10-2 12-4 11:9 54-9 36-4 © 
£2210 a.m: ie 9-3 1-2 0-5 10-1 5:3 11-0 62-6 26-9 
tod LOL Gude pa: 8:6 0-4 0-3 12-7 4-3 12-1 61-6 29-4 
aelO To oct) lan 0-4 0-0 11-2 3-0 11-4 09-2 25-6 
sig (te eos pay ea 0:5 0-1 11-4 3:6 11-3 60-6 26-4 
(ts Gad berg tL 0:2 11 10-8 9-0 9-5 59-4 30-4 
et a aa a 9-5 2:6 0-5 8:7 4-6 1:7 72-4 15-5 
we ISR Te Ee ea Fir ne 
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OBSERVATIONS OF GAS METER AND B.H.P. 


Beg oust: 7 and 8, 1909. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. 
that all the gas is passing to gas engine. 


Trial Number—1 S: 


N.B.O. dienes 


Main Cubic Loads on Net ere 
gas feet _ tight and load” | monte 
Time. meter in Remarks. Time. slack sides on ae ieee 
readings | inter- | of oie brake,| Te4e!Dg 
val. re 1 ae on side 
cub. ft. Ibs. | Ibs, | Shaft. 
{ 
9.10a fe. LaobOLUsh Ie oases | rete ee | | 
9.40 | 1337720 1410 B.O. | 
Ie 10>" | 4339105 1385 a 
10.40 “ |. 1340550 | 1445/ =“ | 
ih | 1342045 1495 + 
2.40. 1343490 1445 <4 
12.10 p.m. | 1344970 | 1480 | N.B.O 
240° =" 1346645 1675 oe 12.40 p.m.| 275 105 170 00538 
BRAGn-* 1348425 1780 and eho te oP boa 275 105 Lit secheeies 
aa 1350195 1770 Pia tee Sic saben Ay: aba 275 105 CLUE) tek ee ee 
a10- 1351990 1795 ae Dk Searels oA ee Zio 105 PLOTS). ge eee 
240 1353720 1730 | . 2.40 p.m 275 105 170 10111 
‘yey 8 Weak Toouold 1795 ere ta eer oes Cree 300 125 A Eien eee corde 
3.40 “ 1357185 1670 ieee ie co eaee Aer 300 125 dS fie Pope es 6,254, 
a by Ss 1358840 1655 erage: es ae al a ae 300 125 1 WAS Maa Re cc! 
4.49. * 1360470 1630 elise BA 2h Se hort 300 125 bi S alt Ree es) 
So 1362150 1680 Sieh, “Ag h altar bbe 300 125 | Ay es ee pee i 
40 1363895 1745 Pe acre ee eee 300 125 TO. iy. Soe 
Cig.) © 1365650 1/50 a 6.10 p.m 300 120 hn Bas Riera ee ng ed 
6.40 > *' 1367350 1700 perp Gir tl be Bn a tl 3090 120 180 35924* 
vids ee 1369030 1680 pith rik Hee oR By 300 120 BVO fo ai eae 
40" 1370660 1630 aio Sot Bh Si dele baat 300 120 DOOM is cs ee 
Se 1372310 1650 Ki og Hey See LD 300 120 OUP vation, Monee 
i A ee 1373845 1535 REM Epc AON, Paid 300 120 TSOP es oy eee 
9.107" ** 1375260 1415 3 9.10 p.m 300 115 L356. o cee ee 
940 “ 1376540 1280 : 9.50 p.m. pone running| with no} 55467 
oa 
UA ele 1377855 1315 ei 10.10 p.m 300 115 TOR eet: see 
10.40 ; 1379210 1355 Bah oil bce aor ee ae 300 115 Te es ee 
atte + 1380570 1360 br re SU fe elt amie ces 300 115 TRO Ee eae ee 
ma! 1381855 1285 . 11.40 p.m. 300 115 185 66595 
12,10 a.m. SOG 200 (1d oi ial.5 he 12.10 a.m. Zio 105 | fife BR pte Ss, 
T2405" 1384680 1395 ie 12.40 a.m. 250 95 Tone erat eee are: 
AG a 1386225 1545 WAY Ba haar pane 250 95 TOD A I ares 
1.40 “ 1387780 1555 Lis Sl Od) Bs cae aa 250 95 He Ri Be ra oh ess 
mee os 1389435 16557) Neir O i oe) 3 oe. 250 95 ESS lh RR MR ia ce 
tO S 1391030 1595 6 pol 2 ee ee 250 95 | RE Ba aie eens 
doy UA aie 1392555 1525 he o.iva.m 250 95 155 89700 
ai * 1394055 1500 “a 540 250 90 PCOS, ci sae aoe 
Meg A 1395345 1290 + in Nk io WA ae i a 25 90 1 Ah Nets RR icone nd 
440 “ 1396700 1355 mane RIAD eee: Tee 250 90 POOF Hiale ee og: 
a 1398040 1340 ae AP Os Hek. 250 90 POO Ea ee aes 
eb a Ep 1400895 28595 i 6.30 a.m. | Engine |jrunning} with nojload. 
B4A0e i" 1402190 1295 os 6.40 “ 250 90 160 13092 
iP) eae 1403635 1445 a Tetra 250 90 160 13092 
oat 1404930 1295 sé 7.40-8.40;a.m. |Engine |running| light. 
ay 4 Me 1406250 1320 ee YS Pah es etal or ek Sa de alee Rona Behe aes Na ee aa 
Se es 1407455 1205 be 8.40 “ 250 90 TRU toad cs sete 
ead 1408695 1240 pa 2 aia 250 SO 160 16690 


Counter was not recording from 6.40 to 9.50 p.m. 


OBSERVATIONS OF GAS CALORIMETER AND COAL. 
Date—January 7 and 8, 1909. Trial Number—18. 


Note: Boys Calorimeter used. 


re Water Temp|| 4 As a 
S ® Deg. Cent. |S‘ Bo rs 2 
Time TO fy is pla See See mes ne cm Ti D (@) im 8 
Fe Og OHG o ime jot) om aaa 
3° £0 Inlet |Outlet ae us a & 2 
os "5 gE] Ad 55/8 any 
| Ibs.. | Ibs: 
OM0 amauta 3 Ql | 24-24) 1705 | 154-4) 9.10 a.m 25 25 | 9.15a.m 
7 GA) te: ean hes 2 5-87 | 16-47} 1650 | 104-0) 9.40 ‘“ 50 154, BS eee 
aes Cea MeeS he Ohare “as ie 2 eee sce Wet ale ee eee AA af 50 125 HOMDS 
10.40 “ 54 Fu §-85 412-389) T7724 110 re be a eee ee 
PLO. 55 4 6°67 Leal 16008 Sioa LO (ei) 200 110, 55eer4 
Lis4ow 56 4 7-29 | 12-97} 1680 |-118-5})11.55 “ 50 250 |: eee 
12.10 p.m 58 5 7:43 | 15-30) 1610 | 120-6)12.30 p.m 50 300 311. 35a 
(2eao 59 x | 7°28 | 13-82) 1600 | 124-3/12.50 50 350 112.05 p.m 
10.” BO | 24 9 OS POSE GAO 1 ldo) 1 ees | eee en 
ihe Ag Pero 62 4 7-261 16-72] 1640 |.110-6) 1.50 -“ 50 400°) 2450 
od OQ 2 5 8°43 ho 16214) 1609 dL 7s Sid, eee ei ee ee J ce 
2.40 Se PER 75 8-52. 4.16252), 1600.4 (122-6) 2-35me% 50 450.45 eee 
5.10 “= 65 a 8: 554/16512) 1700-40122. 3ir5) 10a 50 500.4. 3.05a— 
3 4054" 66 5 8: 584616681705 1313) 33 sone 50 550. ts..82 eee 
4,10 “* 66 ts 19404715 = 60: 1760") AS8= Bion ees ae ee eee 4:05 0-"* 
4-40." 65 4 7-03 | 18-5C} 1690 | 180-0) 4.35. * 50 600 4.02. see 
De Ooe 67 3 7954.4012- 78) 1930 44120-3) 5: 20) 50 650 1.3). Ae 
byway: 8 Mae de 67 + 14 8771-12:: 7411600 1123-5 eae Se See ae 
GeLOa 68 3 8-10 | 12-10} 1810 | 124-0, 6.05 “ 50 7004.2. ee 
6540s 68 4 8-59 | 15-34! 1580 | 126-7] 6.40 “ 50 750 1-640 
(he LAG ee 68 + 8-43 | 15-90) 1770 | 157-0| 7.10 “ 50 800 | 7.10 * 
y fee: phe 68 4 7-93 | 16-36) 1700 | 170-2| 7.35 50 850°) 7.35e 
SLs 67 Ps 6-14 | 14-50} 1600 | 157-6} 8-00 “ 50 900 | 8.00 ‘* 
8.40 “ 67 4 5-96 | 13-99} 1600 | 152-7) 8.30 “ 50 950 | 8.30 °* 
OCT Ae. 66 4 6-24 | 138-37} 1600 | 185-61 9.07 “ 50 1000 | 8.45 “ 
9.40 * 66 4 6-00 | 13-46) 1660 | 147-2} 9.30 “ ou 1025 | 9.03 “ 
LOSTOR 67 of 6-44 | 14-38] 1810 | 170-71 9.55 * 50 1075 1.9.25" 
10.40 ‘ 67 ps 6-84 | 13-70! 1675 | 109-3)10.30 ‘‘ 50 1125 } 9/40 == 
LEeLOe 67 5 6-73 | 18-95} 1600 | 186-0)10.55 *“ 50 1175 4:9.55" % 
Lies0 67 bee 7-00.).18: 29) 1795 | 174-711. 15." 50 1225 110.05 “ 
12.10 a.m 67 4 6-91 | 15-87] 17380 | 116-0)11:45 50 1275 110 43a 
POeA 67 4 6-92 | 16-13) 1730 | 126-3)12.10a.m 50 1325 110.50 ‘‘ 
Lots 69 os 6-90 | 14-85! 1682 | 127-0)12.40 ‘ 50 1375 111410Re 
1,40: ‘§ 69 tz 7-23:4-13°00) “1875.4 102-8) 1 210m 50 1495 111 S5ers 
Aa) ed 69 $ 0: 10 (414542) °3650 4 O02 She? : the 50 1475 112.05a.m 
DAO 69 B 7:25-15-85) 1600} 121-8) env ee 3 eile boo 
Seas: 69 $ 7-33 | 19-09} 1600 | 149-0} 3.10 “ 50 1525 1 1205 ees 
oO E 69 4 7-50 | 19-87} 1600 | 156-8} 3.30 “ 15 16004 1-50 me: 
S210 69 <5 ¥*66.4°17<50) 18004 (215-41. 2 eee eee 3-05 eee 
AvAQ; * 69 4 7-50 | 17-78! 1600 | 128-7| 4.40 “ 50 1650 | 3.30 : “ 
Carn z 69 4 7-20 | 16-20; 1600) 113-2) 5.1024" 50 1700 | 4.40 ‘“ 

TA toe eet Caan. Weta keceuahed vaca Wy lelag Ral ee a cle ae ees ce boda 50 1750-1 "4,45e8, 
6241022 69 py Tf O LOS ABO a 128 <7 Gs 10 ee 50 1800 | 5.30 “ 
6.40 “ ..| 69 py 8-15 | 19-69} 1600 | 175-5} 6.40 “ 50 1850 | 6.05 ‘“ 
(210 ¥ .| 69 is 8 O24616-16) 1785s S830) oes ee ee 6.3500" 
7.40 i 69 4 7-89 | 12-97) 1455 | 118-0) 7.35 “ 75 1925 | 7230 ae 
LO ee ely cit eleies SEU. Gita eel oe eae aL | 825 nest 75 2000 | 8.20 “ 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—January 7 and 8, 1909. Trial Number—18. 
| PRESSURE. SUCTION. STEAM 
| TEMPERATURES. Ins. of Water. Ins. of Water. PRESSURE. 
H Oy: ETO es a a A ea TE 
| Meter. Exhauster. Ibs. per sq. in. 

Time. | S ng i 
oS a 
5 pat a. | 
ie Sipe oe : : ie . 
351s & | oF : 2 : LGgetons ‘ ~ 
Lye | da syi gered (Sie al Ct c 6 = | o81E6| 2 1 6 
| 
Seon. .600. | Sarvb2 ce. 3:4 | 4.3 | 4.7 tol Gs hile etal Serene ee ae 
pO; 4.)...6602) 54.1505 (3... 5°: 3G 14-1 4.3 8-7 §: 1). 3-5 69 66 

Reet ee eh 700; 0 DO NV OL Le sacs S-Aa) 48 tose 82419 06.) Beh 67. 65 

Pe Ie OSUT Dl e 0S Ios. 5 + Bee eee Aaya Seay ie kat ao) 69 66 

are OOC 1 2OU Ty vie cans ord 4-3 4-5 8-0 fas walt Boy gine i? 70 

Pea AearO0 1} O9 |) 60). 8 3:6 5-0 52 7-9 FO lash etl 68 

i410 pm e720 | 61) 63 |... ... Se 4-9 Sal 8-3 TGA 6 70 67 

P40 4 790 | 63 | 66 114 keds (ecu 5-9 | 10-0 ST OFSi 75 68 

Ae 800 | 64 | 67 Loo 3°6| 5:8 6-0 9-7 8:8 | 0-8 62 39 
a 810 | 66 | 70 138 3-6 6-0 5° 2 9-7 8:8 | 0-8 67 60 
ew 44 von PFO 4 OF 410 135 3:6 o:8 6-0 9-5 Sorrel o2ae6 & Do 
2 40-% «1800 | 68°] 70 142 3-7 6-0 6-2 | 10-0 Qe2aledis 65 55 
mtGm ee U0 OS 72 ie JAG} 38:6 1 1b Sae6- O40. 9-2 |o 8-2/1 Sie 57 47 
AO? 790 1/69: 4°70 151 3-6 5-6 5-8 9-3 8-7 | 1-8 48 38 
mets ** -1F 800 1 69.).:70 151 3:5 4-6 4-8 9-0 8-2} 1-5) 48 38 
eee sess) | Os |) OS | .l32.). 3:6.) 3-1 P..5*3 | 19-6") 82 1-20) 47 on 
Ln eed, 9021 .68)| 70 138 3:5 5-8 6-0 | 10-0 9-3 | 2-3) 44 35 
oon | 458004168: | 70 Po 3°5 5:-8 6-0 | 10-2 9-7 | 2-41 49 39 
Co10. “*" 34,8001 .69 | 72 130 | 3-5] 5-8] 6-0] 9-9} 9-1{1-9} 38 28 
mane) 7901 70 | 72 140 3:6 6-0 6-2 | 10-3 9-6 | 2-8 48 39 
ibe Sk LL i 2 140 AS 5:8 6-0 | 10-1 OVS 2 sah vol Ze 
mea 8? ae) (820%) 72) 72 143 3:4 4-9 5-1 10-1 9-4 | 2-4 46 Biff 
metOe © 2h s20-) 70-1) 61 141 3:6 4-9 5-1} 10-2 Oar eZ 5ieeso 31 
Pedi ier tO |,69 1 66.) (148 3-31" 4-87) 8-04)111-071 10-4 4-6 30 30 
g- 19°“ 750 | 69 | 67 140 3°2 4-6 4-8 9-4 8-9 | 3-0) 31 Ze 
9.490 “ 740 | 70 | 68 130 3°5 5-0 5-2| 10-1 9:2 | 3-4 41 oo 

1210." 130° (04-70 105 3°4 4-9 5-1] 10-0 9-1 | 2-8 60 57 

10.40 ‘ 700 | 71 | 70 121 3°3 8-2 SA hts fi 14 Oy 4 Ae] 68 

tite) Oy" DO T2170 133 o-2 5-1 5 ot L201 3 3° 68 60 

4g 35} 740 | 731 72 132 3-2 4-8 5-0] 10-4 9-8 | 3-0} 60 57 

12. 10'a:m:F 700 |.73-| 72 130 3°3 4-8 5-0] 11-3 | 11-0 | 4-4 50 47 

e407 V1 i472 180°) 3-4:}- 5-11). 5-3: 710-07) 99-3 12-7 56 54 

AG T2044. 72 128 3-4 5-2 5-4] 11-1 | 10-3 | 2-9 67 65 
TA0 .- 750 | 74 | 72 128 3-4 5-4 Haan lL bee | eh mote ie oo 50 
BAe TAQ 74 | 72 128 S191 5-8 6-0 | 11-0 9-9 |, 2-5 50 15 
2 40." 780 \-74-\ 72 122 3:4 5-3 5-5-4 PL-0 929.1°2-2) 46 10 
2 aes 800 | 74 | 72 128 3°4 5-0 5-21 10-8 02 Flee Ooo 5 
eA fect oe OAR: aa ear gh 120 3:2 4.4 4-6 8-4 fo Sut ale O35 1 
ar10.-* T1403) (4) 71 120 oe 4-6 4-8 9-2 Se octets Oot oF 13 
4,40 .“' 750 | 74 | 70 123 Sines 4-6 4-8 io ened ig an ete: Had boa a tg 10 
or L0e ** C200 074). 70 Lx. 3-0 4-0 Leer” o Se bike Se oG6 3l 
G10 700 | 74 | 70 12 sare A.7 4-97} 12-4) \911-Gml4-0) 240 38 
6,40.“ 780. | 74 |. 70 ey 3-4 4.9 5-1) 10-7 9-8 | 2-2) 36 att 
Pigs e720) 747.70 | 117 |. 3-8 | 4-6) 4°8.1.10-8 1710-07) 2-7 34 34 
mA) =! 700°| 75.4 70 110 ae 4-1 4-3 4°.10-5 9-5 1 3°3). 74 70 
Bato. 2f TOOT OT 11 128 3:2 4-5 Af aldo t LO’ fot oot Go 62 
B40 ° 680 | 75 | 69 136 3-1 4-6 A aed Dirge 1 W128 (oe Ol. Gage te (OO 
Ghig 700.) foo FO 135 Bi 4.9 155 Wo es 3908) 0K 8 ASA A es SE 56 


| 
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PRODUCER TRIAL No. 18. 
Date—January 7-8, 1909. Producer No. 4, at McGill University. 
Time of lighting up—3.30 a.m. Trial commenced 9.10 a.m., January 7; ended 


9.10 a.m., January 8. 


Duration of trial—24 hours. Kind of fuel—No. 22M coal. 
Observers and staff during trial—Cameron, Killam, Gardner. 
Computers—Killam, Cameron. 

Chemists—Stansfield, Campbell, Nicolls. 


SUMMARY OF OBSERVATIONS. 


FUEL. 
1, ~Total eoal charged Guring trigizm te teat eee eee Ibs. 2075 
9.» Maisture in codglas charged.) ctu tee eee he ee per cent. 3°2 
3. }:CalortRe vakue of ‘coal-as‘ehatgets per iis. oe. gee gee ee ee B.T.U. = 11340 
A, ve * « ob dry tcoddper iis (base ee ee eee B.¥.U. 11720 
5. Proximate analysis of coal as charged (by weight): fixed carbon, ; 
47-8; volatile matter, 36-2; ash, 12-8; moisture, 3-2....... per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 
64-7; volatile .matier; pee eee as ee ee Total Pe cent. 70-4 
7. Average depth of fuel bed (measured from centre of gas outlet). . ins. 40 
GAS. 
8. Total gas produced during trial (from meter readings)........... cub. ft. 72385 
9, Aver rage temperature of gas leaving producéiy.i6. 026i... uel Gee ree 740 
10. at imeterii i Lie Siete Ee 70 | 
11. Average temperature of air in producer house.................. °F. 71 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 
(ablobeerved hue 1. Fil SUSE ee ee ee ee B.:T.U>: ete 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 
(gas-dry-ati60? and W4e7 Ibe:-per sii) Puss. Seek Le eee B:T.Us 4364 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas F 
dry. at GO? and 14 /elba? ped der nN Lea he Pee eee B.T.U. 122-9 
14, Average baroinethia preaire.£ Pic be eed... bee eee Ibs.sqin. 14-85 
15. “< ) Usuetioni at prodtees 5545 4 a EE ee th Ae ee ins. of water 2-5 
16. "+: ) sughion at exhrtister 12:05 oe ne) ae ae, eee soe ee ins. of water 10-00 
17. ‘« pressure of gas at meter........ abe teen. ee ee ol ins. of water 4-22 
Steam, Water, Erc. 
18. Total steam used in producer, during trial...............:...... lbs. 2940 
19. ‘‘ water used in scrubber and gas washer.................200- Ibs. 21760 
20. “tar extracted in scrubber and gas washer.................. lbs. a5 
PAN Average power requir ed to dxive exhausher-6 oy..0h vie dace kee ee thet 2-5 
a2. Gas washebs :4 scree des ae Hie 1-0 
> ENGINE. 
23. Total revolutions during trial—counter out of order............. sae. 
24... Average explosions per mmatten is. 2.24 ko aa ee le Le 104 
25. »Average effective load on, brakes. 8.9.4 4 bts dee cre ache od eee Ibs. 150-4 
26. «Effectave radius of brake-wheek: 2. o 340.4 ¢clebcs elas eee ae ft. 3-836 
27. Average mean effective pressure from indicator diagrams......... Ibs.sq.in. 69-46 
28. Notes. 


29. 


Fire poked at: Every 40 minutes on the average. 
Refuse removed at: Every hour on the average. 
Behaviour of coal: Required considerable poking. 
Average time between poking: 40 minutes. 

Ciinker: No record of difficulties from clinker. 

Tar: Engine stopped during trial by tar. 

State of engine valves at end of trial: required cleaning. 
Valves last cleaned: Dec. 9, 1908. 


ANALYSIS OF Dry Coat. 30. ANALYSIS OF GAS BY VOLUME. 
Thvdrogen, th... 5s 4.9% Carbon tldxide a. eee 10-74% 
Carbon tine tect co 66-1% Oxvreticinecneen ae 0-50% 
INCE GCN erase gels oa Sic 1-4% . Carbon monoxide........ 11-80% 
ORV RGN eae fo. eo 12-6% FHydrogeris 60.6 fee 12-30% 
eI DOOD ee eee cee 0-9% Methane fie 6-48% 
Total carbon contained Ethytene no 5 aa ee 0-68% 


by dry coal charged 1328-0 lbs. Nitrogen cuir. ea ee — 67-50% 
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REMARKS. 


This coal requires considerable poking, steam and shaking, but it gives off a good gas. 
Coal consumption was high. Refuse had a rather slaty appearance, due to combustible 


in refuse removed. Repeat trial to be made. - 


SUMMARY OF RESULTS. 
ToTAL QUANTITIES. 


Metre Cost charged GUTINS tials ce oie lee ee Se ce a ee ee eee Ibs. 
poate oinpustipie charged during trial, . .02 cg eke See ee Ibs. 
Pee Averave.b.H.b. of engine during trigl.. 0... 62. ce ee | a bed 
34. Pee indicated ELL, o:engme during trial... edo e eee H.P. 
3D, “HP taken by exhauster and-gas washer..............4, H.P. 
36. ‘¢  BH.P. while gas consumption of engine was taken....... HEP: 
of. Ss ‘‘ corresponding to total gas produced............ TP. 

38. fy ey H it i‘ ie and available 
for outside use, allowing for power used..................4. bs 1 a 

HourRLY QUANTITIES. 

Pepe SALEHETH CY DCE MOUPME Rr ess. see epee sine ee nee eee lbs. 
Bremer Coal Ch ariec DEM MOUL ais Sepp rong eeepc. e here. viele Gyn mee erm seen lbs. 
mre ombistibic cnerfed per NOUT. 2. tse bac cee eee eee Ibs. 
ae Coal-chareed per sq-it, of fuel’bed per hour... . 2.6.2.0 F eves Ibs. 
43. Dry coal charged per sq. ft. of fuel bed per hour................. Ibs. 
44, Combustible charged per sq. ft. of fuel bed per hour.............. Ibs. 
45. Coal (as charged) per hour equivalent to power used for auxiliaries Ibs. 
46. Coal (as charged) per hour equivalent to steam used in producer. . Ibs. 
47: Gas (by meter) supplied by producer per hour.................. cub. ft, 

48. Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer per 
Te Re ay OE ROMEO BCLs er UPI te Winans er Sintec Faith os cub. ft. 

49. Gas (by meter) supplied to engine per hour while gas consumption 
a CGRP TL Ate eee Pons SURE elec, RGR, Ute aie be eer ae Ghar ae a are cub. ft. 

50. Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 
hour while gas consumption was taken...............---.-- cub. ft. 
Si Calorinc value of coal charged per Nour. 7. sig ee ee ee ee Bebe 
52. = ‘“‘ gas produced per hour (lower value)............ Beles 
Ge ean used m producer per hour: ...... 64.0 eg ve ee i es Ibs. 


Economic RESULTS. 
54. Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 
PLATE C Meee te heats, Cee tee Uudar, hake: oe /2) GUD Alt 
55. Gas (dry at 60° and 14-7 lbs. per sq. in.) produced dry coal charged cub. ft. 
56. Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per lb. of com- 


ete RET AT ECL oe Rar hh en ee eI a ais Sea's ee cub. ft. 
57. Gas (dry at 60° and 14-7 lbs. per sq. in.) used per 1 H.P. per hr... cub. ft. 
58. * uy fe a r Pai i es ae CUD eb 
59. Steam used in producer per lb. coal charged.................... lbs. 
60. Water used in scrubber and gas washer per Ib. coal charged...... lbs. 

61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 
CCN ay ee en es re vie Fass te took cee Ibs. 

62. Efficiency of process of gas production and cleaning, based on coal 
CE PCOMM Ue stn Uae Mer eh ok eR WS. AeeE A Us Oe BY per cent. 


63. Efficiency of producer plant allowing for power used for auxiliaries per cent. 
64. Efficiency of producer plant allowing for power used for auxiliaries 


Ri for eLealiN ded 11 DFOCUCEDS gutints ware. <5 sede ne seek per cent. 
65. Thermal efficiency of engine, based on B.H.P................... per cent. 
66. Over all efficiency of producer and engine plant.................. per cent. 
67. Calorific value of gas supplied to engine per B.H.P. per hour...... Bel, 


coal charged into producer per B.H.P. per hr... B.T.U. 
Coalas Dry 
charged. coal. 

69. Pounds per hour charged into producer per B.H.P. 

GOVE IONE y CNGING cro Coe a ea paviales oalens 
70. Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 

Sipe Mig SU MA oh A a 

71. Pounds per hour charged into producer per B.H.P., allow- 

ing for power and also for steam used by producer. ... 


86: 
83: 
72: 


21 


20: 
18: 
12: 


18 


SATIN OH IN Ot 


3 


3015 


2925 
3365 
3265 


980000 
360000 


36 
31 


25° 


122 


67 
3 


9 


Com- 
bustible. 


Notre.—No value is given for the B.H.P. owing to the revolution counter being 


irregular. 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 22 M. 
Date—February 8 and 9, 1909. Trial Number—25. 
OBSERVATIONS OF GENERAL CONDITIONS. 

General Notes. 


Barometer Stibeoimnmeior brialiei co «acc cl eovesce cae ole eterna ana eet ee eee eed 29° 66 inches. 
es pene WING oWadbirus| hel onto Mic, See PON APR els ome i dn Gc ano Saas 30° 02 3 
4 basteges Rr er a6 OC0y di gl t2W Ve he ial ihe em RAO UT RR AL AE Bo Bln Wy lb agua 30209 re 
Water meter reading ph a.m., Go : REP ITEC ATSC e NATE Cott ale ah mela od nes imperial gallons. 
SO Oasis Hebe Os tie inne cele cic eye ia a ie eee chee Race CRE ean ; Pe a 
Difference;.in 23 (hOUrsa wane ponte eae ete 3 00S ae ue 
Brighk=in, PIOGuceriDAase: yee ets ere Eo nleee ee Sn el pi she eus aye aba earn eRe eee eae eaten eae 950 Ibs. 
peek level of fuel below the top plate of the producer..............e+ee00:: 17° 8 inches. 
IME. 
4.00 a.m., Jan. 8 Fire started with 10 lbs. of shavings, 30 lbs. of wood, and 150 lbs. of 
} (ala ) 
coke. 

GOOG ii «  «  Down-draft with fan exhausting directly to the atmosphere. 

C0) 00 ‘« “Charged 150 lbs. of coal. 

V6 i 15 ¢é (as “ (73 50 (73 ce 

8 ; 00 (a ag “ 6c 50 (a3 (q3 

S200 ee ot (¢  & Down-draft with blower. 

Sion «« «Started engine. 

edie ita, te “«< « Charged 75 lbs. of coal. 

Se40ny «© Commenced trial. 
12, 00Gre"* ‘¢ « Gas washer blown through with steam. 

7.00 p.m. (o9 “ (73 (a4 cc ct 

1 15 a.m ? éé 9 (a9 (73 (<9 6c 

. e ae LY 7 2 ss 
Swans « «Trial finished. 


Valves on engine free from tar at the end of the trial, and did not need cleaning. 
29 lbs. of tar removed from the wet scrubber. 

1 lb. of tar removed from the gas washer . 

1,195 lbs. of wet refuse removed from the producer after the trial. 

300 Ibs. of this weighed 194 lbs. when dried. 

505 lbs. of wet refuse removed during the trial. 

225 lbs. of this refuse when dried weighed 143 lbs. 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 
Date—February 8 and 9, 1909. Trial Number—25. 


Note: R. and B. apparatus used. 


Carbon thy- | Carbon) Meth. | Hydro- | Nitro. | Hafam- 


Dioxide ane gen gen mable 
gas 


Time 


per cent. | per cent.) per cent.) per cent.| per cent.| per cent.) per cent.| per cent. 


9.05 a.m... 10-2 1-3 0-6 10-7 2:6 13-4 61-2 27°3 
BOEO0GISS 10-8 1-2 0-1 10-5 3:0 10-2 64-2 23°8 
LE « 9:9 1-2 0-2 11-6 2°5 10:6 | 64-0 24-9 
12.00 p.m... 11-4 1-4 0-4 9-0 4-4 (Ex 66-0 21-5 

TOU es 11-9 1-2 0-2 8-8 4-7 Sah 64-1 22°8 

SOU rec: > 12-4 1-2 0-2 11-8 2:2 9-9 62-3 24-1 

meQUedy: 10-4 1-6 0-2 12:3 2:9 10-9 61-7 26°3 

BAO os 10:8 1-1 0:3 11-8 3:4 11-2 61-4 26°7 

Deis St. 11-8 1-2 0-2 12-1 2:5 11-0 61-2 25°8 

Tis WL hoa aa 9-5 1-6 0-0 12-3 2:4 14-4 59°8 29-1 
Sets ae 11-3 1-1 0°3 11-5 PEM 11-1 62-6 25-0 

hath Ba a 10-7 1-3 0-4 tl-7 3:8 13-0 59-1 28-9 
10 hee 11-4 1-1 0-5 11-1 2:7 12-4 60-8 26-7 
PLO Mors 45 13-0 TAk 0-0 10-2 2:5 10:3 62-9 23-0 
| a Oe os 10-7 1-3 0-3 8-8 2:9 8:3 67-7 20-3 

\ Le 7-6 Lat 0-1 20-0 2-1 4-7 64-4 26-9 

7A Ud ee 10-5 1-1 0:2 11-4 2:9 10-6 63°3 25-1 

DLO; 11-2 1-3 0-1 Eee 3:0 8-3 66-4 21-1 

Co AND es 9-2 1-0 0-2 12-1 2-8 12-1 62-6 27-2 

DELO. 10-9 0-9 0-1 12-3 2-4 7-9 65-5 22:7 

B10,“ 10-3 Let 0-1 13-4 2:0 13-6 09°5 29-1 

(oll A aoe 11-6 1-0 0-2 12-6 1-9 11-9 60-8 26-6 

ola 16 Shae 11-0 1:0 0-2 12-9 2:0 14-1 58:8 29-2 
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OBSERVATIONS OF GAS METER AND B.H.P. 
Date—February 8 and 9, 1909. Trial Number—25. 


Notes: B.O. indicates that there is a surplus supply of gas blowing off to atmosphere. N.B.O. indicates 
that all the gas is passing to the gas engine. 


Main Cubic | Loads on Net Rake 

gas feet | tight and load “ ee 

Time. meter in Remarks.| Time. slack sides on ccna ae 
readings | inter- ef brake. brake,| TCACins 

a nae Baht Ss on side 

cub. ft. : lbs. | Ibs. Tes shaft. 

8.40a.m.| 1898340 |....... N-B.O.4 eer 275 95 180 19730 
Grass 1895000 1660 ef 8.55a.m.| 300 115 185° fone 
DFAQ Ts 1896680 1680 fon 2 300 115 186 “Ak Sea 
10410." 1898600 1920 RMN Wark oh eo 300 120 180° 42a 
10-462; 1900470 1870 A 0 he ere 300 120 130 
HeiOar 1902420 1950 UM Pre acc 300 120 180 ies eee 
1a 1904330 1910 MMR BAHAR ovis... 300 120 180 32 
12.10 p.m.| 1905900 1510 emres uruie 300 120 180 “2... 
12-402 -* 1907700 1800 Prema Parcs Bo sd < 300 120 180 die 
ek Ue 1909500 1800 ik MPM laeies Se 300 120 180°). eee ee 
1 ie: Site 1911500 2000 Pee Meth nied se 300 120 180 4 oo eee 
Lie 1913520 2020 of SMR Biatbr id Gi 300 120 180-015. eee 
Pee Eds 1915560 2040 TOUTES Sou, ieee 300 110 190: ne eee 
3.10 1917800 2240 As ofl tials Peck ee 300 110 1901.3 cee 

3 40" 1919620 1820 fo) QL Ee eee 300 120 180 66100 
4.100% 1921520 1900 ty fepen oes ane 300 115 185°: | ee eee 
AAG 52 #6 1923200 1680 eke oft © 28 a ae 300 115 185... 
5.10: * 1925080 1880 5 ee ak eA ad 5 300 115 135-4). eee 
5 40e" 1926950 1870 hie o's Hoe eet ort) 300 115 1852.10.27 
One 1928050 1800 OR Ec hee Oo 300 115 185 -|: See 
6.400" 1930860 2110 ie Bee e. bere 300 115 185) (227 ee 
TIS 1932760 1900 BORO ye Fi Oe ae 300 115 185.) ee 
7 1934500 1840 Sa 5 ea he ta 300 115 185.1. eeeee 
8.1 s* 1936260 1760 ye Po Sk bec aa 300 115 185°... eee 
8 aos 1938050 1790 SPEARS ee re: 300 115 185 4. eee 
9 4bes 1940090 2040 ae al ae om ae © 300 115 185° 1.0 eee 
Osan. 1941680 1590 seg os 2a a 300 LS 185. -|\ 2: 5weeee 
10 40-""* 1943630 1950 g ite baz PO et 300 115 185.127 eee 
10.40 1945500 1870 fo Dewi k lhe See eee 300 115 185 4 eee 
Lao. 1947230 1730 beta) eae ary ae bs 300 115 185. eee 

1a 1948850 TELCO BO Fre. Fees 275 105 170 16770 
12.10a.m.| 1951100 2250 mtd he eek ne aed | 275 105 170. (Ae eee 
12 402% 1952400 1800 Bot Se ee fe ae aes 275 100. 175: |. See 
Laos 1954900 2000 ML WA Pa cate BaD Bh 275 100 176.1. oS ee 
bea Qe 1956700 1800 dBm en ag oe ee pC 275 100 175. 1.2253 

QoL see: 1958450 1750 SEAS ce a eee 21D 95 180 32850 
PAN me olay 1960320 1870 Ca tae ee 275 795 180-1 ee 
oe 1962000 1780 Bs ) eueeh S ye ne 275 95 180°) 45 See 
3640S 1963835 1835 OS gs Se See 275 85 LSO. 1. ee 
42108 e. 1965800 1965 PS ON Saree sae 275 95 180 |. eee 
Ar A0 1967630 1830 Eiger on ere 21D 95 180. eee 
5 IO 1969430 1800 Clit eods hel Chana 275 95 180.4. eee 
540.7" 1971400 1970 eas pee Fra 275 95 180. 57 eee 
640 es. 1973465 2065 ie neal Bee bes ek 275 95 180°: eee 
6740 2 1975235 1770 APH erage coe af oT 95 180: =| 
yee iNeed 1977140 1905 hte Ie rae Ae 5 8 2h0 95 180° Gee 
rhea Vije oe 1978400 1860 EN) Ss Deeg aS a een Nie Fa 95 180 1 =e 
S 10k 1980780 1880 ieee Repeat 275 95 180.) 4. 


[o'e) 
i 
(==) 


1982440 1660 OP ase yas CPS 275 95 180 74240 


OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 
Date—February 8 and 9, 1909. _ Trial Number—25. 


Note: Boys Calorimeter used. 


oe 5 el 
* Water Temp. SI HS 3 
j o Deg. Cent. 15'S AS r O sate 
Time 28 hice Wes |S g ra D2 Time Bb e ce 
-Q Qos 2 a3 ae 
30 3 B fas} =) & td 
Sg | Tet Outlets FE] dd SO.) ai 
Ibs. | Ibs. eae 
8.40 a.m ee Oe oer Lk 39) CUZ OEE or 40 8.04. b et gs laces eal oes b austen 
Qese. gz | 4-23 | 10-30, 1920 | 129 |10.05 “ U5 haga Viggo calf 
9.40 ‘ ¢ 3:90 | 8-49) 1630 | 118-6)10.45 “ 25 $000 tee eee 
IGerG) yz | 3-96 | 14-06 1685 | 115-5111.25 “ 50 jis Detepieee bec ds 
10.40 “ = 4-08 | 11-32) 1800 | 103-3)12.05p.m..| 50 AN AN Wee hag Se 
11.10 ‘* gz | 3-97 | 10-54; 1680 | 104-9)12.25 “ 50 250 {12.20 p.m 
11.40 “ qz | 3-98 | 13-69 1810 | 119-3) 2.00 “ 50 300 |12.35 “ 
12.10 p.m z 3-80 | 11-54) 1810 | 110-8) 2.55 “ 50 B00: (ti. eee 
12.40 “ zz | 4:07 | 10-79) 1650 | 105-4) 3.45 “ 15 B20 eo ne 
13405 % gz | 4-06 | 10-31] 1770 | 105-11 5.20 “ 50 475 | 3.30 “ 
1.40 ‘ + 4-42 | 9-79) 1630 | 104-0} 6.15 “ 50 AD ee iat eee 
yah al P 4-30.| 11-36} 1870 | 104-2) 7.00 “ 50 Bios ih eae 
2.40 zz | 4-13 | 10-20) 1755 | 101-1] 7.40 “ 50 20 oa eee 
3.10 * gz | 4-25 | 10-92) 1730 | 109-5) 8.25 “ 50 Gio? See 
3.40‘ zz | 3-85 | 10-14; 1910 | 113-6} 9.30 “ 50 205120... 
4°19 “ 4 3:94 | 9-17; 1900 | 118-2)10.00 “ 50 LO? [Stn ene 
4.40 <“ a 3°97-| 8-59) 1845 | 101-3)10.55 “ 50 825 19.55 “ 
5.10 -* £ 4-42 | 8-27) 1600 | 99-611.45 “ 25 4) UU eg © 
5.40.“ 4 4-14] 8-25] 1840 | 119-8 1.30a.m..} 50 900 | oa eee 
NO ts a. aM ce a tau td wate 78h Hp eee 50 Goya" 2 oe en 
6.40 “ 4 4-37 | 9-76 1600 | 102-3) 2.40 ‘ 50 | 1000 | 2.35a.m 
(on + led + 5+ 5i | 12-03) 1600) 123-8 3.20 * BOP sf ONO os Sears 
7.40 4 4-42 | 9-75) 1750 | 111-0) 4.10 “ DOS RTOs hoon mena 
5210... 7 + 4-34 | 9-87) 1760 | 105-3) 4.40 “ DO Aah ELOO etal: eee 
8.40 <“ zz | 4-23 | 10-94 1625 | 103-6 5.30 “ DO Sri LTO [Oc oie come 
9.1..% gz | 4-52 | 10-62) 1720 | 99-5) 6.00 ‘“ DO eR z2owl ec sakes 
9.40 “ zz | 4-58 | 10-43) 1820 | 101-1) 6.35 “ OOS EDs bk ees 
at). £0. * gz | 4-59 | 11-29) 1770 | 112-6 7.30 “ Zi is BeOS a” cena tee 
10.40 “ zz | 4-50 | 10-26) 1870 | 102-3) 8.00 “ 0 flo a sues 
11.10 “ de oA Pom 20 Sor LOVOt oer oO. 408 6 Toe oe ticagias as a tl gee ake 
11.40 “ zz | 4-81 | 9-06) 1825] 90-0 
Ree aerate eer ls ee rl, +o de Se elle stents 
12.40 “ gz | 4:67 | 12-58} 1680 | 90-0 
Pea: zz | 4-73 | 13-04) 1680 |] 94-8 
1.40 * zz | 5-08 | 18-43) 1815 | 102-8 
2.40 4 4-78 | 11-24) 1665 | 85-2 
2.40 3 4-77 | 13-27) 1775 | 119-2 
3.10 fs | 4-79 | 10-12) 1840 | 93-3 
3.40 “ 4 4-22 | 9-00) 1835 | 104-3 
4.10 “ 3; | 4-30 | 10-21) 1800 | 101-0 
4.40 “ + | 4-22 | 10-05) 1860 | 103 
5.10% 3 4-26 | 9-42) 1600 | 98-0 
5.40 “ £ 4-70 | 10-57) 1650 | 115-0 
6.10 “ 4 4-69 | 9-83] 1895 | 115-6 
6.40 ‘ zr | 4:59 | 12-02) 1700 | 120-0 
7.10 & 3 | 4-54 | 10-46) 1950 | 109-6 
7.40 “ js | 4-39 | 10-31; 1710 | 96-3 
8.10 4 gs | 4-44 | 11-76) 1735 | 120-4 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—February 8 and 9, 1909. Trial Number—25. 
| | PRESSURE. | SUCTION. STEAM 
TEMPERATURES. | Ins. of Water. Ins. of Water. PRESSURE. 
ok s 
| Meter. Exhauster. Ibs. per sq. in. 
Time. | Roe Took 5 
o.@ oe) 
5 Us Q 18 
Se igehg lee | eel Slee al eee ee 
Pepe bee ee eS 
SMC Ute he neh bunnies tern Melasy oS 
8.40 a.m.| 760 | 62 | 59 (01s O'S GEO) “Ores Je Uae ound 65 
G210. 4 C10 | -620) 60) 2172 NosSs Gul GEO Gel u ose era bel Oat 68 
9.40 ‘ 780 | 62; 60 | 148] 3:7; 6-4] 6-6] 7-6] 3-6] 1-2 67 
POL Oe. 810° ))62.) GP bb eS TOP Oal pe Oe7 NP of ein oo ORO 61 
10.40 ‘ 800 | 62. GL | 160 )S 71s 60a Gr Oee Wo 4s 30157 63 
eRe Ree 900 | 623)-62/]) 136 Jo Sea 2om © (Gere eves Om! olin 64 
1124030 840 | 62 | 60| 131] 38-6) 6-2] 6-8] 9-3]. 4-0] 1-8 62 
12° 10/p.m..} 780 |'62')°597) 130 1-3-6215 Gels Gesu o-aee eel ot 66 
12.40 “ 820 | 63 | 60) 132] 38-6) 6-6] 6-8] 8-8| 38-7] 1-4 57 
LO 820°) '61 >| 601-180 |0.3-8.-19 "6-64 6-8) Oa oes ba nle4 57 
LAg 820 | 61} 60): 1380/15 3.8 | 6:67. 2.668 (2 O81 Bb papules os 55 
2.10"! 840 | 60] 58 | 185) 38-8] 7-0|] 7-2] 9-8] 3-6] 1-5 65 
2gh0n-; 8$40°1°61)) 57 | 189 1» 3°8:) (7-04: Foy 1OOle 827 (aes 55 
yet Oe 830 (601-57) [140 a Bel 7205) a eee Sane ir 50 
3.40 “ 870 | 62 | 56; 140] 3-8] 6-8} 7-0} 9-0}; 3-6] 1-5 50 
4.10 ‘ $40 }.63 9-56.) 138.45 3-7.) 6284) 7204 C720 lesb 105 56 
4.40 “ 830 | 62} 56) 136] 3-7| 6:7) 6-9] 8-3] 4-0] 1-9 48 
aya 8201562) 50 12 1387-18 3¢7 | 6h s GON CSa7 40m oom as 51 
5.40 “ 840 | 61 | 58 | 143.) 3-7], 6-6] 6-8] 8-7) 3-91 1-8 47 
GO ae SOO GLY 58°) 14h oss 7 Hs CAO e GB ie UStOla Sa Selele a 49 
6.40 ‘ 830 | 60 | 58; 141 | 3-8} 6:5] 6-7] 9-7] 4-3] 2-0 35 
CeO ees 830.) 62.| 58:). 139) 3:70) 616)) 56-8 | 2o-7le 4-4Aat 228 40 
TADS 830 | 64/58 | 1387] 3-6] 6-7} 6-9] 9-8] 4-4] 2-4 44 
8710. 890 1/625) 67.) 186d 8-7 ele T20d s TP ee) et baie dl 43 
8.40 ‘ 860) GL) 57 10 195 48-75) 6x8 he Oi SS eae oe 56 
OolQee: O10) (OL 58) S284 3B Oso be Fea er O nome aye wed 67 
9.40 “ 8301 OL DTA 28 4a O88 te OM PoP MOC Rea lea Bsa 70 
LOR 900.1, 61) S84 doe. 1s 8-8 Teed iene e Ora. | Aen leg 58 
10 403" 860) 600/58 [ek LOb ss Ss Fa) sche) | OG Maye le, cess be les 48 
11.05" Sf0 61) 68" F180 ter Bb ky Gutaln evOn diel al o 56 
11.40 “ 870 | 61 | 58 | 126) 3-7; 6-4] 6-6] 8-8] 4-0] 1-7 73 
12-10 a.m.) 900 | 61 1) S80 125 eB al 7 a eon ek O Ora A epee | 67 
12.40 “ S890 560) 57.) 128 1038-8 Feta ow ihe hose Oe 7 55 
VedO 3) 860 1 b0 of Nets0 4 4-0. a8 te Oem eben 40 
LA S60 61 61 T2704 38-84 7-8 BO he Bee 8 Gates 52 
7 fe KA Real 850 | 65 | 58 | 124] 3-6] 7-8} 8-0] 8-3] 3-5] 1-2) 6: 62 
2.40." 890) 62.)°58. f° 124 1826.1. 7:65 Tesale OO le 4.0 2: Gees! 63 
ea Ula 860 4/614 (OF 2828 18s 7s 72S ie SO O27 ay Ao, Oe 4 60 
3.40 “ S60. 60 O02 20> Se Tal Ted ee ea See eam ol. 7 67 
4.10 “ SOU 084) 5B 128.) BTal> OA ad eae Osean ae De! 54 
4.40 “ $70 1)' 08,1964 123") (3. 8e) Bali Oss lO ata bees 3 63 
Su 880 | 58 | 57 | 130!) 3-7)/ 6-6] 6-8] 10-0] 4-0] 2-1 57 
5.40 “ 880.1 6le 5849150 Bs 4 Buia, Os Wes Je tole oie® AT 
Oa ee 880'|.63/].60 | 129). 3:9.) TeOa~ 722 | 10%5 1, 14-5) 2-6 50 
6.40 “ 900 | 638 | 60 | 126| 3-6} 6-6] 6-8} 9-4] 4-0] 1-6 62 
(aay 900 | 62 | 60 | 188} 3:8! 6:9) 7-1) 9-8] 4-4] 2-0 72 
T2405 "* 8803} 61) B85 e124 dB ft Oe GeO 054) A-OcIes 75 
Sane: 900 | 60 | 56 | 134] 3-7] 6-6] 6-8! 9-8} 4-0] 1-5 Za 
8:40. “ | 870460 so Eclat 8 io aero eer =o ate o Sonia 67 


8.40 
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PRODUCER TRIAL No. 25. 


Date—February 8-9, 1909. Producer No. 4, at McGill University. 

Time of lighting up—4.00 a.m. Trial commenced 8.40 a.m., February 8; ended 
a.m., February 9. 

Duration of trial—24 hours. Kind of fuel—No. 22 M coal. 

Observers and staff during trial—Cameron, Killam, Gardner. 

Computers—Cameron, IGllam. 

Chemists—Campbell, Nicolls, Stansfield. 


SUMMARY OF OBSERVATIONS. 


FUEL. 
femora) coalucharced Guring” (ial at gee ioe wwe Wamuaapel isn. hgh dyapalee » Ibs. 1350 
Pe OIStUTE INV COAL AS CHETSCU nr fuse. etal tt oe Geta ie son ie a Gata Ss per cent. 4-2 
oe alonhc value of coal as charged per 1D. 6 ic 5 erste ce acoteees o's os Bid... ei 1220 
4, * SOME OMLOE CORI er rea oo LO we ga ees BaaTUo 11420 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 
46-9; volatile matter, 36-9; ash, 12-0; moisture, 4-2........ per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 
ASSO VOL tie miatcer.| 27 Oka ii yc eile Low ee geen Total per cent. 51-4 
7. -Average depth of fuel bed (measured from centre of gas outlet)... ins. 42-8 
GAS. 
8. Total gas produced during trial (from meter readings)........... cub. ft. 89,150 
9. Average temperature of gas leaving producer................... ae 848 
10. a ‘a es ase eies gid wheter es Manet eS Boag kent PES 261 a2 
11. Average temperature of air in producer house.................. eas 200-0 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 
fAS ODSER Vt) tation eat eenaanne tee a ciet. Airs Pies OR ia sar RT SE BTU. 106-8 
12b. Average higher calorific value of gas per cub. ft. by calorimeter ; 
(gas dry at GO mandal4d dba. per.6q.in.)P vk ea tr) Seige el B.T.U. ‘107-9 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 
diy ateGOands ar rbesperady Meter kk Pe. Saks Bev Uae o se 
Pave Average barometric Pressure. 24 4.6.1. 6 ethos Sek lke e es oo ins lbs.sq.in. 14-66 
15. EME ICEION SU TOUUCET ag oa irs, cass suntan Oe tk ke La ins. of water 1-73 
16. PeStCEIOI ob CXNAUStED a \. meaty eee GoM Wry, PED es ins. of water 9-03 
75 Games DECHSLITE OL PAS AL MICLEL dua istcstideccsen Panel Win ln Sus Tae ata® ins. of water 5:15 
Steam, Water, Etc. 
ioe otal steam. used im producer during triale | 2ose oe ee Ibs. 2040 
19. ‘ water used in scrubber and gas washer...... SOC ERR Pos are bs. 38090 
20. “ tar extracted in scrubber and gas Washer......:........... Ibs. 30 
Ol eAverage power required to drive exhaustert) 00.27 Soe Le De oe 2-5 
22. 7 - PASIMPASDOL YS hao Matrih ih ka ee H.P 1-5 
ENGINE. 
Goa Lotabrevolutions during trial (from counter)... «i. o. oi. kde 309020 
DeemeAVeraze Explosions DET AMINULE. «6 ci le thea g 646 aoe ate vite eps Sisco 102-3 
DON Verne Ghective load OD arake gis wii Sx ios opie beep eiaiy “one Lee ess Ibs. 181-5 
Pome fective .radilic Ol, Drake WHEEL). ..0.0. 66 2 a Pee le ye el ft. 3-836 
27. Average mean effective pressure from indicator diagrams......... Ibs. sq.in. 68-9 
28. Notes. 
Fire poked at: 12.20, 12.35, 3.30, 9.15, 9.55 p.m.; 2.35 a.m. 
Refuse removed at: 9.50, 10.45 a.m.; 12.20, 2.45, 5.15, 7.40, 9.55 p.m.; 12.50, 2.20, 2.35, 3.15, 4.40, 6.090, 
7.40, 8.10 a.m. 
Rehaviour of coal: Very little attention needed. 
Average time between poking: 4 hours. 
linker: No special difficulties recorded. 
Tar: Small amount removed from wet scrubber. 
State of engine valves at end of trial: Clean. 
Valves last cleaned: Jan. 29, 1909. 
29. ANnatysis or Dry Coat. 30. ANaLysis or Gas BY VOLUME. 
PIVvarOgen mc. eos 4.9% Garbontdioxide:y... 0. 10-8% 
SARDODY fetes ht REO 66-1% Oxycener ee Git eens es 1-2% 
PUISPOSEN 6 hoe cas 1-4] Carbon monoxide........ 11-7% 
COSINE DOT ere ah ted es snes » 12-6% Hyorecen sr anee. 108 L 7 
SURE, oo es tess Lele 0-9% Methane: i .4 SGcoay ees 2-8% 
Total carbon contained Plavleneri ke eae 0:2% 
by dry coal charged 855-0 lbs. Nitrogen foe a its Ssh ae 62-6% 


18, on the same coal, the effect of poking the fire and forcin 
partly consumed, is clearly seen. 
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REMARKS. 


This seems to be a good coal for producer work. By comparing this trial with No. 


SUMMARY OF RESULTS. 
TOTAL QUANTITIES. 


Dry coal charged; durmorial yo ee oe ee ee Ibs. 
Combustible chargedidurimg trial ..22:)29 40s. ee ee lbs. 
Average B.H-P sof engimerduring trial. og oe seas le eee H.P. 
°°’ andicated Go; Pwomengine: dunnetirial,». ou.ica eee eae ja be Be 
‘‘ _H.P. taken by exhauster and gas washer................ BP 
‘“ _ B.H.P. while gas consumption of engine was taken....... alge” 
fc ‘‘ corresponding to total gas produced............ H.P. 
6 (<3 (3 66 (a9 and 
available for outside use, allowing for power used............ H.P. 
Hourty QUANTITIES. 
Coal. charged per our otcsa aso yee eee he be es eg to Ibs. 
Dry coal. charged iper hours); ccarescanne ae Gaetan Se i de tee ae lbs. 
Combustible charged per: hours... = aces, eee ns eee lbs. 
Coal charged per sq. ft. of fuel bed per hour..................... Ibs. 
Dry coal charged per sq. ft. of fuel bed per hour................. Ibs. 
Combustible charged per sq. ft. of fuel bed per hour.............. lbs. 
Coal (as charged) per hour equivalent to power used for auxiliaries lbs. 
Coal (as charged) per hour equivalent to steam used in producer. . Ibs. 
Gas (by meter) supplied by producer per hour.................. cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer 
Per hour. s55h ae he Ss 2 ie ee Ce ee ee cub. ft. 
Gas (by meter) supplied to engine per hour while gas consumption 
was: taken: .- eer ete eS als See ee eee cubs ft; 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 
hour while gas consumption was taken..................... cub. ft. 
Calorifie value of coal.charged per hour... 2... <.0:.. #4 12. BIT: 
8 ¥. gas produced per hour (lower value)........... Ber: 
Steam ysed ii producer per hour..<.. °.. 2... 2 ac Reet Oe ee Ibs. 
Economic RESULTS. 
Gas (dry at 60° and 14-7 Ibs. per sq. in.) produced per lb. of coal 
eherged (30005 59-505, tae | ON Aen an abe cae ee cub. {t. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced dry coal charged cub. ft. 


Gas (dry at 60° and 14-7 Ibs. per sq. in.) produced per lb. of com- 


bustible charged. 70/5 g-gn Sc oie vate en 9 ce cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) used per I H.P. per hr.... cub. ft. 
Me me - iy it A teks, ERPS eee eee time 
Steam used in producer per lb. coal charged.................... Ibs. 
Water used in scrubber and gas washer per lb. coal charged... ... lbs. 


Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 


1 


diced’ s,. h 2 22) Ree aan BO Le Te Pe oe een ee ee lbs. 


Efficiency of process of gas production and cleaning, based on coal 


charged. 6.0 0256.8 Estes ea ee Se ee eee ee per cent. 
Efficiency of producer plant allowing for power used for auxiliaries per cent. 


Efficiency of producer plant allowing for power used for auxiliaries 


and. ior’ stéamuséd: In-prodiugert. oul a eee eee ee per cent. 
Thermal efficiency of engine, based on B.H.P................... per cent. 
Over all efficiency of producer and engine plant.................. per cent. 


Calorific value of gas supplied to engine per B.H.P. per hour...... 
‘ 


Coalas - Dry 
charged. coal. 
Pounds per hour charged into producer per B.H.P. 
developed by enginds 4450.9 aco et ee ee 1-98 1-89 
Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
PUA TIO Fetes sith Pde sory Sen a ee 2-30 2-20 
Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer.... 2-81 2-70 


coal charged into producer per B.H.P. per hr... B.T.U. 


g the coal, though. only 


bo 
oo . 
MO NN SC NAONS wor 


Com- 
bustible. 


1-66 


1-93 
2-36 


cu 


PER 


B.T.U.: 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 18 
Date—January 14 and 15, 1909. | Trial Number—20. 
OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


arametarattbee inning Ole triains strs saiviec alc) ciate 2 eid ave Wcescehe rch e lelsic co hoes 30° 22 inches. 
s RAE SLOU MST AI aL AER om hs Pee ne eae MaNe peeves em cee) oP ae a 29° 7452 
te MMIC TICE SOM GIA Sere ea tec Spa 7 hE OR ee athe Rane a Ged et Cee, 29°82 * 
MVremetnecolma vehi Ooms, Gan laa me mes ees oc aia hie o leee i ewie 6 hema es 57,770 imperial gallons. 
i OE OG ARSECU SE oo 9 Otel Roh al Ri aie teens bare bag ingroe eteaeey foam ae Petree ona teal 60,460 ‘ “ 
Dpferencesing2 | hours; 25 okie Ae ee keer aeetes 2:690 7 * s 
Bre kal MEnCOG CCl: DASCK seis aE ee a ere eee ere iio RIE a Cnet ae he 1,065 lbs, 
Average level of coal below the top plate of the producer...................05. 20 inches. 
TIME. 


5.00 am., Jan. 14 Fire started with 10 lbs. of shavings, 46 Ibs of wood, 140 lbs. of coke. 


(io) ee “Charged 224 Ibs. of coal. 
3.00). “ ‘¢ “ ~ Down-draft with fan exhausting directly to the atmosphere. 
Sea, 7 ‘ “ — Down-draft with blower. 
Sou ‘f “Charged 64 Ibs. of coal. 
See | “«  « ~ Started the engine. 
8.40 ; * $ Charged 64 Ibs. of coal. 
8.45 yf ae feo ser dl) 
Sees ‘¢ “Trial commenced. 
1.00 pm. ‘“ “ S§team blown through gas-washer. 
4 40 6é (a9 “ a9 i$ 4é 
tar Py “ “ sc (a9 66 
oh 10 ’ 30 c¢ “ té oe 6c 


8.50 am., ‘“ 15. Trial finished. 


The engine valves were found to be covered with tar at the end of the trial. 44 Ibs. of tar removed 
from the wet scrubber, and 4 lbs. of tar removed from the gas washer discs. 


Wietreruse: removed trom the producer during theltriak, oss es 1s con 6.2 ces ose actre bros da ae nle 656 Ibs. 
SMO ESE iso Me TMC TICE WrElg NEGe wavy s me ctetere tile chara mle eiocaicte cca Wiclsie son dag ened otottarecaie eg avecS Gears 5 Oe ar 
Wreimbenuse removed alter the: trials... fierce oe son Psuels o crslc aay Gis donlei eens eG eNO foe a 15345 3 
OM pemotny MIS when Tied wielg Mec. mast aotatekeiets vilalsr Sack aea tice giro es eo eie weld a eal oelare wietaden’e Danas 


83—20 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 
Date—January 14 and 15, 1909. Trial Number—20, 


Note: R. and B. apparatus used. 


| Carbon Inflam- 
Carbon Kthy- Meth- | Hydro- | Nitro- 
santa t es : 
time | Diowide| 8) “eno | MOH | Uane” | gen | gen | Mable 


per cent. | per cent.) per cent.| per cent.) per cent.; per cent.| per cent. per cent. 


9.20 a.m 11-0 1-5 0:4 11-8 3:8 9-7 61-8 25:7 
10.00 * 8-7 2-0 0-5 10-2 4.2 11-3 63-1 26-2 
Led is 11-6 0-5 0-3 10-8 4-4 12-8 59-6 28°3 
12.20 p.m 10-0 0-4 0-4 11-6 5:1 12-9 59-6 30-0 

Paar Ae 11-1 0-5 0-2 12-2 3-1 12-9 60-0 28-4 

OU 11-6 0-3 0-4 12-4 3°2 13-8 58-3 29°8 

A500. < 11-5 1-2 0-1 Let 4-0 13-7 58-4 28-9 

5.00 “ 10-1 0-3 0-6 9:8 5-2 8-4 65-6 24-0 

O120 ae eee) 0-2 0-4 16-0 3:7 4-6 67-8 24-7 

1220-— 10-2 0-4 1-0 9-0 6-1 11-3 62-0 27-4 

Secu ine 9-2 0-4 0-6 11-6 6-0 10-3 61-4 29-0 

O20 ore 9-0 0-4 0:9 13-5 5:0 11-8 59-4 31-2 
10-20 ‘ 8-9 0-0 1-1 sikh 8-1 00 62-9 28-2 
LO DUe 9-6 0-4 1-2 8:6 4-2 6-8 69-2 20-8 
12.20 a.m.. 10-9 1-8 0-7 11-2 3:1 14-5 57-8 29-5 

ed ape a 12-9 0-9 0-1 119 3:4 16-5 54-3 31-9 

grat Rds 11-1 0:3 0-2 16-4 2:5 13-6 55°9 32-7 

SnlO+ a 12-4 0+2 0-1 13-0 3-4 15-5 55-4 32-0 

a:20 * 12-4 0-5 0:2 11-6 3:9 15-2 56-2 30-9 
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OBSERVATIONS OF GAS METER AND B.H.P. 


Date—January 14 and 15, 1909. 


Notes; B.O. indicates that there is a surplus supply of gas blowing off into atmosphere. 


that all the gas is passing to gas engine. 


Trial Number—20. 


N.B.O. indicates 


Time. 


DINAN SP wownwnwree 
bo fs 
=) 


Main 
gas 
meter 


readings. 


cub. ft. 


| 1475055 


1476430 
1478120 
1479810 
1481255 
1482760 
1484230 
1485810 
1487260 
1488785 
1490415 
1492030 
1493570 
1495170 
1496700 
1498035 
1499520 
1501110 
1502685 
1504130 
1505615 
1506935 
1508190 
1509460 
1510750 
1512030 
1513350 
1514795 
1516040 
1517545 
1519100 
1520725 
1522115 
1522660 
1525230 
1526855 
1528490 
1530110 
1531735 
1533320 
1534880 
1536290 
1537775 
1539380 
1541060 
1542730 
15443885 
1546080 
1547850 


Cubic 
feet 
in 


interval. 


Remarks. 


Net 
load 
on 
brake. 


Ibs. 


fo tation (ee (a siol =) Iota eg om te jek wim | eh (ole ome? Olen wiia Jia eye Clee: ce: ve: 's: of) gp ahs “eh iether ie) en pire %8) 2. <0! SR Siete. « 


Loads on 
tight and 
slack sides 
of brake. 
lbs. Ibs. 
O20 125 
325 125 
300 Ff? 
300 P12 
300 112 
390 Ly 
300 bT?. 
300 Ti 
300 112 
300 112 
300 112 
300 112 
300 112 
300 NY? 
300 112 
300 Ph? 
300 1a BY 
300 112 
300 | 
300 Lae 
300 Ee 
275 100 
215 100 
275 105 
275 105 
275 105 
275 105 
250 93 
250 93 
275 103 
275 103 
P05 103 
300 ‘bi 2 
300 112 
325 25 
a20 Le 
ou £25 
PAS 125 
325 125 
325 125 
325 125 
es) es 
S20 tee 
S20 zo 
325 2a 
300 110 
300 110 
300 110 


etait neh Cy Uys iy 


of el eee) le) leluion a! 


sm. el siusnyé) force 


oe ee ee ew 


a a AC a Ber 
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OBSERVATIONS OF GAS CALORIMETER AND COAL WEIGHED. 
Date—January 14 and 15, 1909. Trial Number—20. 


Note: Boys Calorimeter used. 


| 


e Water Temp, 3 LS | 
a 2 Deg. Cent. [S'S Ro 318 Bo 
Time |2ai'o4 face OE | Se youn fiat S 3 
a a mE BN es oor a os As! 
4 | 8° | Inlet lOutlet|/S 5.2) Ss S21 5 Arg 
GuiOpe OE! Mao | OO | # Ay 
Ibs. | Ibs. 
8.50 a.m 46 ts 7-75 | 16-49) 1610 | 133-7 
9°20 <7 > 48 3 5-39 | 12-39] 1627 | 135-3 - 
9.550 3; 49 3 5-83 | 12-26) 1620 | 124-0 
LORZ0 8S 51 3 6-56 | 13-45) 1650 | 129-010.10a.m..| 25 25 |10.00a.m.. 
10g 52 12B0 WOLSe OP) LE Zbs1 ASO Eh eee el Se ee eee 1001 5sae 
112205 52 3 6-16 | 12-72) 1800 | 140-2)10.85 “ 25 50-10. 55 
Loos 52 5 6-25 | 18-33) 1665 19186-71055 — ** 50 100 1.2... 
12.20 p.m 53 $ 5-90 | 16-83) 1590 | 137-7/11.20 “ 50 150: 11.2093: 
123007. 53 TF 5-95 | 15-20} 1600 | 141-3)12.20 p.m 25 175 j12.15 p.m 
13202. 54 3 6-49 | 17-28) 1720 | 147-0)12.45 “ 30 220 122.8 eee 
1250.75 54 tr 4-83 | 14-16} 1600 | 142-0; 1.15 “ 20 250 | 1. 000m 
Aad Wa 54 tr 4-74 | 12-69) 1700 | 128-4, 1.45 “ 50 a004 145s 
200 Abc 54 a5 4-20 | 12-71) 1680 | 128-0) 2.35 “ 59 30021 :2., L560 
CEU Gray 55 py A~74.\ 12°00) 167547 115-Tinesee rn eee ee 2. oom 
O00) ee 55 3 5-43 | 14-91) 1840 | 138-3) 3-45 “‘ 50 400 | 3.305. 
4,20. * 59 zz | 5-64 | 13-76 1780 | 187-5) 4.05 “ 50 450 | 4.05, * 
4,500 °o> 2) 89 “Ps 6-79 | 13-84) 1770 | 127-0, 4.45 “ 50 500 |" 4. 35eecn 
ya ib 61 tz 5°60 | 12*95)°1930:)-135-Q) S217 ** 50 550 |. 5. 10a 
tage iA Bp 62 tr 5-607} 11-95) 18504 117 eon 50 600-4... -4 See 
Co20 62 ts 5 (64) 12252) VES 116<0 O55. 1D 675 | 6.30 * 
650 63 i 6:07 115251) 17107) 15334) Pee. 2s ee enaien one eee ee 
fp t 64 py 6-22 1° 15582) (1660 1151-3). 2 seen ie pa eee eed ee ee 
100g: 64] 3 | 6-38 | 15-40) 1605 | 137-5) 7.45 “ 50 TRO. Vinccks 
82075 65 os 6-52 | 14-29) 1600 | 118-3) 8.15 “ iD 800 | 8.10 ‘“f 
8,007", 64 $ 6-52 | 17-05) 1850 | 154-3) 8.45 “ 25 825 | 8-45) =" 
200. 64 5 6-71 | 15-57; 1885 | 128-2, 9.20 “ 50 S75 (Silom 
0 -50n 65 3 6-77 | 15-98) 1830 | 1383-3) 9.50 “‘ 50 925 |:9 5G 
LOY ZOee. 65 > 6:82 4 17-96) 18201 160- Picks ee ae Sc sd cee es 
1025025. 65 $ 6+ 90.1 15-40) 17904 1120-8). oor i ee 
LIZZ0F 65 3 7-164 16-26 1680 | 147-Q11.05 * 00 975 11.00 “ 
JIebOre: 67 $ 728 1 19-37) 1625-4 130° Tl Teac. 25 1000 11.30% > 
12,20 a.m 67 3 7-41 | 17-64) 1600 | 129-8)11.50 “ 50 1050 {11.50 ‘“‘ 
122502 a: 67 $ 7-38 | 16-64) 1600 | 117-5)12.45a.m 7d 1125) eee 
L20r es ee or Va 17 CL See LEO 125 Se ieee 2 a eee) See 12.45a.m 
1 50a. ee oe. is 590) VeeSh) L785 ALY Oey AeA eect ei 
Din 68 va 7-314 1646 1590) |: T45-O). Sa) eee ok 
ZOU 68 4 7238 1702) 1600 5 T2020 is Oe, eit Ca 
miei 68 is 7-57 | 17-00, 1770 | 113-4, 3.15 * 15 12007) 23. eae 
OeoOue 68 ts 7250 }) 17-76) 1760 9 1212 5)-S230"- 50 1250 12) See 
4°20": 68 $ VE 76 1 Va 9) 1590 1S Sle Oe Se a | ee 
4.50 “ 68 qs i815 4 VS 84) P7104 Os oe eee a ten aie ean ee As 250. 
5.20 68 5 7-58 | 19-03) 1600 | 144-2) 5-25 “ 50 1300) | 5: 15s 
DOO -cho perickees 3 7° 60.4 17245) - 16000 212520), Rare i eee ee 
6,20 05"* EEGs is 7° 60-4 ° 16-95) T7708 V1 2+ ae ees eae eo, ote 
(Pea 68 3 4°59 4° 16300-16001 1163S). Se as A Ae pe 
TOU hee 68 3 7-72 | 16-20) 1600 | 107-6) 8.00 “ 25 320 aul: ea 
rauaead Nighy 68 3 7-46 | 18-67) 1600 | 142-2) 8.10 ‘ 25 1350: {783 eomes 
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OBSERVATIONS OF TEMPERATURES AND PRESSURES. 


Date—January 14 and 15, 1909. Trial Number—20. 
PRESSURE. SUCTION. STEAM 

Senne Ins. of Water. Ins. of Water. PRESSURE. 

Meter. Exhauster. Ibs. per sq. in. 

Time. rut be 
oOo Vv o 
5 a 7 = 

33188 = 7 : 7 ; Lbs 3 ac 
GO lel abet. 5 } er eo oO aa 5 
8.50 a.m 570 | 50 | 50 122 3-5 5:0 5:2 6-7 5-8 | 1-1) 69 67 
9.20 610 | 52 | 54 151 3°8 6-3 6-5 7-2 6-3 | 1-5) 64 61 
9.50“ 620°} 54.1 37 144 3°8 6-3 6-5 7:3 6-5. (11 -Gr 71 68 
20220) 620 | 56 | 58 143 oD 5-4 5:6 6-8 5-8 | 2-0) 66 64 
don bu *' 620 | 58 | 62 139 O20 5:6 5:8 8-2 7-4 | 2-2) 64 61 
tie20° 640 | 60 | 57 140 3°5 6-1 6:3 7:2 6-4 | 2-3) 58 54 
T2750 .** 660 | 60 | 56 Wk 3:6 5-9 6-1 8-3 Ted 224 62 58 
12.20 p.m 640 | 59 | 56 135 3-5 5:6 5:8 8-2 (24 225 00 o2 
12.50‘ 620 | 59156) 187) 8:51 5-57) 4-7) 8-6) 7-7 | 3-0 44 40 
ee 640 | 60 | 57 136 3:6 6-0 6-2 8-9 8-1] 3-0) 48 45 
150 (*‘ 620 | 62 | 57 136 3-6 6-0 6-2 8-6 7-9 | 2-8) 66 63 
AO 640 | 62 | 58 142 3:5 6-0 6-2 8-4 TH.) Seo 770 67 
Dont =" * 640 | 62 | 58 142 3-6 6-0 6-2 8-2 7-3 | 2-6] 66 62 
Sole 620 | 62 | 59 138 3°6 6-1 6-3 8-5 7-5 | 2-9) 65 62 
e505“ 610 | 63 | 62 145 3:0 5:6 5-8 7-4 7-03) 296) 72 69 
4,20" 550 | 64 | 65 142 3°3 5-2 5-4 7-7 7-0 | 2-7| 69 66 
Aah. * 540 | 66 | 67 150 ois 4.9 5-1 9-0 8-6 | 2-7 69 67 
a0 * 560 | 70 | 68 145 Be 6-3 6-5 9-4 8-5 | 3-1! 66 63 
Bea 520 | 72 | 69 142 3:6 6-1 6-3 8-5 8-0} 2-7) 52 50 
oe 550 | 72 | 70 143 3-4 Bow 5-4 roe) T:4 1 3-3) 47 44 
BAO ‘ 540 | 72 | 67 140 3:3 5-0 5-2 8-0 8-0 | 3-7 82 50 
podo'a§ tay 530) ree Os 143 3°3 4-9 5-1 8-2 (ee See eed 48 
Poor 500 | 72 | 66 133 3:3 4.9 peagli tee (Ee: Mes A DEST | 49 
Baty G20 721. 67 128 3-3 5-0 5-2 8-0 V2 122 OS a5 
Bethe! 620 | 722-67 135 3-1 4-7 4-9 8-6 7 Od oa Oe 50 
ey. f* 600 | 72 | 66 133 3°3 5-0 5-2 8-1 7-3 | 2:9 48 40 
O50. | 600 | 72 | 67 [ye ove 5-2 5-4 8-9 S.0 os. of 36 
1.20 =“ 600 | 73 | 68 133 3<2 4-0 4.2 7-8 7-7 18+ Se 37 oo 
10.50 ‘‘ 600 | 98 | 68 132 asa 5-0 5-2 8-7 Cok) A 37 348) 
11520:.“ 630 | 89 | 69 128 3-4 4-6 4-8 9-0 8-4 | 4-4 44 Al 
tr50.~" G10. 8o | « 123 3-5 4-8 5-0 9-3 8-8 | 3-8 50 46 
12.20 p.m 660 | 79 | 70 137 3°5 4.2 4-4 8-1 8-0 | 3-6) 40 oT 
OAS Tame 650 | 77 | 70 135 3-3 4.2 4-4 13 6-9 | 3-2} 48 43 
40 ioe 680 | 76 | 72 140 3-4 4-8 5-0 8-9 8-3 | 3-8 48 4? 
f5OG 680 | 74 | 70 138 3-5 4-9 SS | 9-1 8-5 | 3-8 40 36 
O20. °** 680 | 74 | 70 133 mW 5-3 5:5 8-6 Sal} 2-8) 31 27 
220) 620 | 73 | 70 127 3-6 5-0 5-2 8-2 7-7 | 2-8 26 18 
234 Ua 700 | 72 | 69 134 3-7 5-4 5-6 9-1 Se 1 oso oe ao 
Bibi) * 700 | 72 | 70 138 3-6 4-8 5-2 8-0 7-7|\ 3-1) 45 33 
Nad ea 700 P7270 13} 3:6 5-2 5-4 8-3 7-8} BT 37 33 
4.50 * 690 | 72 | 70 136 3-4 4.2 4-4 G1 7-0 | 2-8 29 25 
520°“ 690 | 72 | 70 135 3-3 4-4 4-6 tae 6-8 | 3-0} 28 23 
550 ff! t<710 | 72°| 70 137 3-5 5-5 5-7 8-9 8-0 | 2-9} 38 30 
6.20 “‘ 71 FoAOO aa a belee4e? 4-9.) 8-31. 7-5 | 2-9 85 a2 
6.50 ‘‘ LOO % 72) bad 134 3-4 4-6 4-8 8-1 74 1.2-O 87 34 
Pees, | eas 710 | 72 | 70 133 3-5 4-7 4-9 8-2 7,-4.1. 2:8 42 38 
Pap’ | «6720 | 71.1638 138 oD 4-8 5-0 8-3 7-7| 2-8 44 4] 
marae be 7G0 4 elit 68 142 3°8 oy 5-9 9-4 R57 | Sel ae 49 
meee | 6760 | 71 | 20 140 3°8 5-9 6-1 9-4 8:9.) 3-2) 72 70 

bee it 8h) ee eee ee eS 
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PRODUCER TRIAL No. 20. 


Date—January 14-15, 1909. Producer No. 4, at McGill University. 
Time of lighting up—5.00 a.m. Trial commenced 8.50 a.m., January 14; ended 


8.50 a.m., January 15. 


Duration of trial—24 hours. Kind of fuel—No. 18. 
Observers and staff during trial—Gardner, Killam, Cameron. 
Computers—Cameron, Killam. 

Chemists—Stansfield, Campbell, Nicolls. 


SUMMARY OF OBSERVATIONS. 


FUEL. 
1. -Totabeoal charged: urine trial oo ea aheter ee eae i ee lbs. 1350 
2. Moisture in coal tas charged jir-2e aes san ener eae ere an ee per cent. 1-5 
3. Calorific value ol coalvasichareed.per-ib.. . £2 wae ae ees ee eee B.T.U. 12640 
4. oe FOI ry Gowler 1b: 2) ie Ne. © Pe ee ae ee B.T.U. 12830 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 
44-5; volatile matter, 40-3; ash, 13-7; moisture, 1-5........ per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 
56.0 volatile Matter WO ne tet OAe eee ee ee et eee per cent. 63-0 
7. Average depth of fuel bed (measured from centre of gas outlet)... ins. 40 
TAS. 
8. Total gas produced during trial (from meter readings)........... cub. ft: 72795 
9. Average temperature of:gas: leaving producer san2 47s oe wie 656 
10. a aly meter DM wh sean a. cane een ae ray 69 
11. Average temperature of air in producer house.................. ap 65 
12a, Average higher calorific value of gas per cub. ft. by calorimeter 
(asi-observed):..c: 2s oe Oa bes Pe er eee eee B.T.U. 130-9 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 
(gas dry at.60° and 14:7 lbs; per'sq/in Jey Sera ee eee B.T.U. 135-4 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 
dry at60° and:14;7.lbs.-per' sq. ny) FP Ae ae ee ee B.T.U. 124-5 
14;e0Average barometri¢ pressure aga hae ie na ee en eee Ibs.sq.in. 14-66 
15. “ +? SUCHON SAL Producer teat. og ie ee hee ee ee en ins. of water 2°72 
16. ‘vee suctionsateexhauster se. cl tetas ete a Cente ins. of water 8-5 
17. SS pressure of gas at mcten. s ho.iit dete, faa oe eee I COPE ner 4-33 
Steam, WaTER, Etc. 
18)- ‘Total steam used in producer durme@arial: te. oe ost eee eee Ibs. 2350 
19. ‘* water used in scrubber and gas washer..................-. Ibs. 36510 
20. “ tar extracted in scrubber and gas washer.................. Ibs. 48 
21. Average power requir ed LO drive vexhatister 2). ohn ore. eer eee ibs 2-5 
22. gas washer ,)-asevcme n. 5 Cee ee Tete 1-5 
ENGINE. 
23." ‘Lotal revolutions during trial (from counter). 272... a0...4.6 02625. 314940 
24. Average explosions per Toinube, 4.2 kde Ae: based wine vee ae 100 
25.+,Average effective load on brake. y. 8.2: sae ee ee Ibs. 186-8 
36. \\Edlective radius iofibrakemvhechi. fee. oye oe eee eee ft. 3-836 
27. Average mean effective pressure from indicator diagrams......... lbs.sq.in. 67-838 
28. Notes. 
Fire poked at: aM 10500,°10515,10:555 1120) aim, 123152 1.0021.45, 1261 5., Cas 3.30, 4.05, 4.385, 5.10, 
6.30, 8.10 p.m.; 8.45, , 9.50, 11.00, 11.30, 11.50 p.m.; 12.45, 3.15, 4.25, 5.15, 8.1 


Ret poreunpl aes "10.15 a.m.; 1.45, 2.25, 2.40, 4.55, 5.15, 6.35, 7.40, 8.10, B48 9.15, 9.50, 10.05, 10.35, 


11.00 p.m.; 12.45, 2.20, 3.15, 4.25, 5.15, 8.20, 8.50 a.m. 


29: 


Behaviour of coal: Well fitted for producer work. 

Average time between poking: 53 minutes. 

Clinker: No special difficulties recorded. 

Tar: Fair amount removed from wet scrubber and trouble was given by the tar. 
State of engine valves at end of trial: Tarred up. 

Valves last cleaned: Before trial. 


ANALYSIS OF Dry Coat. 30. ANALYSIS OF GaAs BY VOLUME. 
Hydrogen aaa et 4-8% Carbon dioxide.......... 10-5% 
Cathrine ten sk Ae 72-1% Oxygen.. ieee OM 
Nitrogen wicked... er 1-2% Carbon monoxide........ 11 -6% 
OXY Gen, Scien hose ee 10:7% Hydrogeni.!.¢).. (2.00. 11-9% 
SUlphGrs 2 eee eee 0-:9% Methane x2 Soo see 4-3% 
Total carbon contained Hihylene 2. era 0-5% 


by dry coal charged 960 lbs. Nitrogen’... Sn eee 60-6% 


8.50 
A.M. 
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REMARKS. 
This coal needed much attention, but gave fairly good economic results. Trouble 
was experienced from tar. 
SUMMARY OF RESULTS. 
ToTAL QUANTITIES. 
Sumiory coa: charged during trial: g0 o.cee eee e  t Mane de eine Ibs. 1330 
Soe ombustible.charged during trial...) 0.5... .. 20 2. ee ee eee eae Ibs. 1146 
Sea verage b.H.P, of engine during trialy o.oo... ee ee H.P. 29-84 
34, “erandicated H.P. of engine during trials: <...).6......... H.P. 38-83 
35. sib taken by exhauster and:vas washer. 3... wok ak. 3 HP. 4-0 
36. ‘‘ B.H.P. while gas consumption of engine was taken....... H.P. 29-84 
37. Se ‘‘ corresponding to total gas produced............ H.P. 29-84 
38. i is e a s “and available Gap ee wal 
for outside use, allowing for power used .................... H.P. 25-84 
Hourty QUANTITIES. 
emer on CRarcedrperlOUn y= ye cum desk see F. s wiel Kye Oe cee oe eee es Ibs. 56:2 
MPMI E COAL COBTOCH DEE NOUD cate nie cals en ye dae ge ei as eee hi ertgets Ibs. 55-4 
BimeC OMpUstible, charged per DOUD. (oa ck cae pees eine Che eee de Ibs. 47-8 
42° Coal charged per sq. ft. of fuel bed per hour......0.....-.. 0.0 06., Ibs. 14-0 
43. Dry coal charged per sq. ft. of fuel bed per hour................. Ibs. 138-8 
44. Combustible charged per sq. ft. of fuel bed per hour.............. Ibs. 11-9 
45. Coal (as charged) per hour equivalent to power used for auxiliaries Ibs. 7°52 
46. Coal (as charged) per hour equivalent to steam used in producer... “ Ibs. 12-9 
Ave yas (by meter) supplied by producer per hour.................. cub. ft. 3030 
48. Gas (dry at 60° and 14-7 Ibs. per sq. in.) supplied by producer = : baw | 
Mr OU Deere ee Re es te aids Loran Sia neha v age Sab 9 cub. ft. 2932 
49. Gas (by meter) supplied to engine per hour while gas consumption « -# se bq. Bi Pte 
Set Acer ee Ne REN hs ccc fe een Aa ge are Se cub. ft... 3030 
50. Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per » ae 9 2) Poe 
hour while gas consumption was taken..................... cubs ft; 992932 
nie alorific value of coal charged per hour... .. 00: 2.5)... 0.00. 0000% B.T.U. 710000 
52. A f gas produced per hour (lower value)........... B.T.U. 365100 
Roe oteam used in producer per hour. .. 6. 2 2. see as ae es Ibs. 98 
Economic RESULTS. 
54. Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per Ib. of coal 
COLTER ESTs Hapoel Be pe RAE or cern sbi Bicy shart nnn ee ae eubiitwes o252 
55. Gas (dry at 60° and 14-7 lbs. per sq. in.) produced dry coal charged cub. ft. 52-9 
56. Gas (dry at 60° and 14-7 lbs. per sq. in.) produced per Ib. of com- 
Heist (ple charved mnt. re ene ie oc tie we de dots Sas Ls cub. ft. 61-3 
57. Gas (dry at 60° and 14-7 lbs. per sq. in.) used per 1 H.P. perhr.... cub. ft. 75-5 
58. a9 ce ‘é 6c ce 4é B.H.P. 66 cub. ft. 98.2 
59. Steam used in producer per lh. coal charged.................... lbs. 1-74 
60. Water used in scrubber and gas washer per lb. coal charged...... Ibs. 27-0 
61. Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 
fe yygieta te), LO Ne ci SUL Sei! ae ON dhcp eT De ge Ibs. 502-5 
62. Efficiency of process of gas production and cleaning, based on coal 
PARE CURE Meditate eer cen emer ete. bo aS Oe ie, percent. 51-5 
63. Efficiency of producer plant allowing for power used for auxiliaries percent. 44-6 
64. Efficiency of producer plant allowing for power used for auxiliaries 
BM tors LCAtTmeused ily PrOGUCer, a4. Wr ue uh ocG eles os ae es per cent. 36°3 
65. Thermal efficiency of engine, based on B.H.P................... per cent, 20-8 
66. Over all efficiency of producer and engine plant.................. percent. 10-72 
67. Calorific value of gas supplied to engine per B.H.P. per hour...... B.T.U. 12220 
68. ei 4 coal charged into producer per B.H.P. per hr... B.T.U. 23760 
Coalas Dry Com- 
charged. coal. bustible. 
69. Pounds per hour charged into producer per B.H.P. 
POMEL POUL y ENGIN Ch a. tales peo oa Hide vie hPeE ae eauels a © 1-88 1-86 1-60 
70. Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
LU RAL TICE NRO IS ach chk ws Gee a eee tes 2-18 2-14 1-85 
71. Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer.... 2°67 2-63 2-27 
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TRIAL OF No. 4 PRODUCER WITH COAL No. 17. 
Date—January 11 and 12, 1909. Trial Number—19. 
OBSERVATIONS OF GENERAL CONDITIONS. 


General Notes. 


Barometer at eee OL CYS a iat, ounce ee a eee ORE Bic art oer 4 4 inches. 
4 pair 10 oy 0 Meurerery alien yp RMN 0 ars ay Lay ta Ratt od Rot: Ac om a eh See ; me 
. “Send :Of trisha: sive com wishes a es ee ee ee ee ee 30 15a ae 
Water meter 96°9.45-a.m:, Jans 115 Lar aie be cole a eae eee 53,381 imperial gallons. 
_ “* (00 acm. Jan 12 oF he eee eaten SRS heme ie ee et eee 56,428 a i 
Dillerence; in 2117 hours. ss .. eee eee BOLT es = 
Brick'in producer: bases. ¢sac.o eum Seach one eee Ee eee 1,000 lbs. 
Average level of coal below top plate of producer..............-ccecececcceees 18 inches. 
TIME. ; 
3.30 a.m., Jan. 11 Fire started with 10 lbs. of shavings, 50 Ibs. of wood, 120 Ibs. of coke. 
ABO ae “Charged 120 Ibs. of coal. : 
DOO iat ““ “ Down-draft with fan exhausting directly to the atmosphere. 
Charged 100 lbs. of coal. 
(73 (74 oe (a4 as (a3 
: % e as ce é 74 os ce (73 
8 : 30 a3 a9 sé ce 25 ce (79 
a ee ‘  “ Down-draft with blower. 
S300 me “Started engine. 
9200) x es Charged 50 lbs. of coal. 
900s Cee Trial commenced. 
0-30. pais Eee Signs of tar on the engine valves. 
1.30 am., ‘ “ Fireshowed signs of caking. 
(79 a4 
= a ‘“ “ ap Engine unable to carry any load, due to poor quality of gas. 
450075 *" “Owing to tar, the gas washer had to be replaced by the saw-dust 
scrubber. 
545 se 7 “The engine was stopped, due to deposits of tar upon the valves. 
7.00 “ “Trial finished. 
Wet refuse removed from the producer during the trial.............00.0cccecv cece cer cceeccees 1,298 lbs. 
100 Ibs. of this‘ when: dried: weighed eek awa Gaus ceca. Site ee ee eee 58 “* 
‘Wet refuse removediafter the trial: i ah tei lois xe kets ale Se eee ee eel eee ee 904 * 


100 Ibs.-of this when'dricdiweighed eee. Hy yee Se ee ee eee te ee bo oss 
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OBSERVATIONS OF COMPOSITION OF GAS BY VOLUME. 
Date—January 11 and 12, 1909. Trial Number—19. 


Note: R. and B. apparatus used. 


Carbon Inflam- 
Carbon : Ethy : Meth- | Hydro- | Nitro- 
Time Dioxide Oxy gen lene ee ane gen gen pone 


———— ee ny 


per cent. | per cent.) per cent.| per cent.| per cent.) per cent.| per cent.| per cent. 


9.25 a.m 9-5 0-5 0-2 12-8 5:5 9-2 62-3 27-7 
10.30 ‘ 9-8 0-4 1-2 9-8 6-6 Tiet 61-1 28-7 
12.05 p.m 11-3 0-4 0-6 Lich 4-8 14-1 57-7 30:6 

ripe 0 il 11-5 0-3 0-1 13-6 3:7 14-4 56-4 31-8 

O00. © 11-9 0-3 0-1 12-6 3:1 13-5 58:5 29-3 

4.15 “ 13-8 0-3 0-1 10-7 2:1 18-4 54-6 31-3 

5.00 13-7 0-3 0-2 9-6 3°5 15-4 57-3 28-7 

i Wa 9-1 0-1 0-1 13-9 3:2 11-8 61-8 29-0 

ee OUL 10-1 0-4 0-6 8-9 6-2 17-6 56-2 33°3 

S002. 11-0 0-4 0-6 8-0 6-2 12-3 61-5 27-1 

S20" 11-2 0-0 0-4 10-4 4-0 13-2 60-8 28-0 
10.00 “ 9-8 0:3 0:8 9-8 6-1 13-2 60-0 29-9 
Lieoor »“ eye 0-2 0-6 7:6 5:5 8-3 66-6 22-0 
Ve an Deg 0-4 0:8 8-2 0:2 9-4 66-1 20-6 

1.00 a.m.. 10-3 0:6 0-8 8-9 6-4 8:7 64-3 24-8 

ey 10-5 0-3 0-6 9-1 5-6 10-3 63-6 25°6 

2 i 10-3 0-0 1-9 8-4 10-1 10-6 58°7 31-0 

4.00 ‘“ 11-7 0-3 1-1 7°8 6-8 8-1 64-2 23°8 

5.00 “ 10-8 0-3 0-8 10-5 5:6 12-2 59-1 29°8 

G00 -\! 12-7 0-4 0-2 10-7 4-3 17-2 54°-5 32-4 

eo: 13-9 0-3 0-3 7:6 3°6 13-1 61-2 24-6 


314 


OBSERVATIONS OF GAS METER AND B.H.P. 


Date— January 11 and 12, 1909. Trial Number—19. 


Notes: B.O. indicates that there is a surplus amount of gas blowing off to the atmosphere. N.B.O. indicates 
that all the gas is passing to the gas engine. 


Main Cubic Loads on Net | ,Revo- 

gas feet tight and load lution a 

Time. meter in | Remarks, Time. slack sides on count 
readings | inter- of brake. brake. reading 

eae 2 eee: on side 

cub. ft. Ths. | Ibs’ | “Tbstad eee 
9.00 a.m LA107 LO aa ae INSB OF Scum acea eee 300 105 195 16919 
9.30 ° 1411550 SA0 oe (BOF ator, aetnier os 300 105 195 . |. 23. eee 
LOGO07 = 1413080 L630 ING Be © Ss ae es eee 300 105 195° (eee 
i0R 1414820 1740 * 10.40 a.m.| 325 125 200 28000 
Lis OORes 1416320 1500 pag Reo Oh acs, | 325 125 200 ° ti. eee 
iteoUoes: 1417770 14590 BPM Oia cSt ee 320 125 200 |) 2 
12.00 noon| 1419075 1305 em eth alte Sua 325 125 200. |... 
12.380 p.m.| 1420550 1475 | ee sh ee a 320 125 200 «5. oe 
gUU0 1422110 1560 EP EUNE eean eae 325 130 195 43340 
1260); 1423780 1670 ha a (ee. 329 130 195. "ne 
2.00.9 — 1425510 1730 ame, © ee ae cee Se 325 130 195° |e 2a 
Pam Re be 1427275 1765 9 ee Mia ee Un eA ee 320 130 195 "|, eee 
BOO e 1428750 1475 St) GL ee de Rae Bee 320 130 195 ~ 3) oee ee 
Seo ae 14380280 1530 Sh Sak URS ets te Cn 325 130 195°: |). 
4.00 “ 1431880 1600 oe ee eee a 320 130 195 to oe 
Le hs 1433590 1710 Te Gain: ae eer 320 130 195 . {4a eee 
Owe 1435200 1610 ah Mr PE, Note ee cs 325 130 195°. | A= 
5 ABO" ie) 1436800 1600 Hy Mr at Roane See cre 325 130 195° 23 ae 
Hebe S 1488600 1800 py tht at hacer oe 3295 130 195 °C ee 
GU 1440230 1630 > $i lae An aoe ee 320 130 195... 42 eee 
72000~ 1441725 1495 Cao Bari ack, be iaeere 320 130 195 |. 
Tole © 14438160 1435 wh Gy A nee Nae on 9 320 130 195. 422 
SOs ee 1444650 1490 shy Me Pe Moc Oe et 320 130 195 -| 20a 
SsoUee 1446080 1430 SE! ile eee ete 325 130 195° ||) eee 
9.00 “ 1447530 1450 SOE as TOR as a 325 130 195° |tee oe 
OSB 0s 1448950 1420 ME ee me SS 320 130 195 99100 
1000S, 1450300 1450 FOE Gel cete ere 320 130 195° "|e. 
LO e30 wa. 1451760 1460 We he ens 2 ahs 300 118 182 05650 
LEOOSe: 1453110 1350 ets Ng lal, Massa cake 300 118 182°" |) 22 ee 
1 Oe 1454410 1300 SG NE HLS Gas er 300 118 182 |: 2) eee 
T2200 as 1455650 1240 eee De AH eee: 300 118 182° \\..20 eee 
12.30a.m.| 1456892 1242 Ady CW A ee ea ee 300 118 182° |). eee 
O00 se 1458265 1373 aa) ee 300 118 182 “7 eee 
Lipo0 wee 1459710 1445 ee 3 ee 300 118 182°}. eee 
BuO! as, 1461015 1305 se a ee gaa ees 300 118 182. ake eee 
Desa 1462285 1270 tg arenes cee 300 118 182 |) 
B00 f5s 1464518 1233 oF es WT ea rae 300 118 182.) ee 
pen Ua 1464782 0264 ze Engine run|ning lig]ht 3.15 la.m.-3.3)0 a.m. 

4.00 “ 1466185 14038 8 a OR Be a eee 300 118 182.) 
es 1467625 1440 fay eee 300 118 182° |) eee 
Epis, Uy 1469020 1395 rm sy Ses 300 118 182-4 ae 

Saas Ry a 1470455 1435 a 5.45 a.m. ‘Engine |stopped|. 53079 
O.00e= 1471820 1865 | (BiOe | A. ee EI ee ae 
6.30 “ 1472810 0990 Fe Et aha ll nceaaitow Ge i aA oi ee 
To 0a 1473760 0950 iE PERM NA PME GARIN RS os cc 


OBSERVATIONS OF GAS CALORIMETER AND COAL. 
Date—January 11 and 12, 1909. 


Note: Boys Calorimeter used. 


Trial Number—19. 


2 Water Temp 4 ws ra 
2 _ | Deg. Cent. ‘ons Ske 315 rf 
auc 28 eteisiee a gt Lae a | Sieh 
ry aed ° | om 
ake Inlet |Outlet|S 3.2| &5 Bee ° aS 
OS OE] MO OO | & ay 
Ibs. {| lbs. | 
9.00 a.m A One Oot Ol Oriel Ga thed OO Bs. tes co taats oat ote nt eyes 
9.30 “ 2 P0014 22)-1620+) 139-0) 9.35 4° 50 BOM hese ae 
10.00" * = yee CO LTO te LD Cit ee SRN ee hohe eto 10.05 a.m 
TOe30) 5. 35 5-17 | 14-32) 1660 | 144-3)10.40 ‘“ 50 100) 0c30 Ge 
11.00.“ 73 5-69 | 13-76 1650 | 126-0)11.20 ‘“ 50 L500) see eae 
thao .* 5 5-48 | 14-48] 1630 | 189-4/11.35. “ 50 SOO Loess 
12.00 noon te 5-81 | 13-90) 1675 | 128-7)12.05 p.m 50 A Ui anata. 6% 
12.30 p.m Py 6-09 | 15-00) 1640 | 138-7/12.45 “ 25 Dh ee ean ee 
te OO. 75 Gea0n 145211670, 120-0) 05> 50 aici a den eee 
Peoue. Ts Beau el tara ROOL Reel. peak aes sR alate chic cosine he rue seem 
BO, Ts 45a) 14 1 Oe LO6d. me iotes 2.15. ~ 50 CO) eae ae ae 
Dose 7s Cee See CE ah Uae coe cheats ibe ocd Ve sie aes ||. sian tie, 0 ie, 6 tee eae 
ae 4 GeO Lie HOU sO Oh A eis acl aia scone RO We maken eee 
oO aa. 3 6-37 | 12-68] 1650 | 112-0} 3-385 “ 50 75 mee eek hy 
4.00 “ 3 6-01 | 12-19) 1758. | 129-2) 4-18 “ 00 Ad es Wea ste eae 
eke De 3 OM ek he LOU el GLoek POL obtt aee cs ocece ale te scadliotala tir + lle indie erate ame 
Sood - * 3 5-957 11-18, 1975.) 122-71 5.00 * 50 Dao Ms sole eee 
eoU 3 Gyo cane Ge Sle ey AOE Ges Alea Ben wo 3, gh as PAR Ps o edette ellen ye ea ae 
6.00 “ S 5-98 | 15-20) 1610 | 117-7, 6.05 “ 25 550 | 6.00 p.m 
6.30 “ 4 ate Rie Oks DEI LC © fear eta, Rata de he earece ole CyNe pie tetane 
POO mn* 5 G<15)) 17-35), 1820) | 161-5) 6.50." © 100 G50: i) 6250 see 
he = Grote Sos hives Oo} eos \ 50 LODO ce ee 
S200) ~ Or G-2))) 17-8lieb730. bog 0) 7.50) 25 (PAST ore ye eu 
Seal) 5 6-22 | 16-91) 1695 | 148-5) 8.20 “ 50 TLO a sae Soe 
9.00 ‘“ 5 6-15 | 14-58 1710 | 114-2) 9.00 ‘ 50 BOD Ue al Oi teas 
O30“ > 5-95 | 17-20)°1730. 154-2, 9.15 “ 50 3.7.0" ae oh aan 
10.00 ‘“ 5 5-76 | 16-06) 1720 | 140-3) 9-55“ 50 Sp aig SEY AS 
Heo 4! 5-65 | 16-68) 1750 | 152-8]10.25 “ ras) LOOOPT, Me eae cae 
£1200-* 5 ee Oma CH MI AeA tecat, cncde. Sats s daevefe Pisves wh asatate <me seas 
Piecu' 4 5-24 | 18-91) 1760 | 190-5/11.25 “ 100 TIOG Te 20 Ce 
12.00 a.m z 4-74 | 16-09) 1745 | 157-0/11.55 “ 50 Llob0 faa ee 
je ee 3 4-63 | 18-28) 1740 | 119-5)12.30a.m 50 1200 |12.28 a.m 
1.00. 3 4.97 | 13-94] 1860} 149-0)112.55 9“ 50 1250) (te eo pe 
je a ae $ 5-37 i 1Os2or L750 151- OW 1253 © 50 T3004 L325 
740 a 3 G-Obslloers) E7o0 Neloses| 2.00m 50 135 [eae 
2,30. ** 4 6-48.) 17°44) 1720 | 149-21 2.30 “* 50 14009) 2525 
3.00 4 z 6-82 | 18-46) 1750 | 161-5) 3.00 ‘ 50 ae ae A 
2 SION EE OM RE eT I ee) A Bn res ea ed eee 3.30 50 500 eur 
AyO0e a. = 6-57 | 18-17] 1840 | 169-0) 3.50 “ 50 1550 | 4.05. ~ 
ee ie oe 7 GOA LEE CEP IL Cob ON iecteeaeans < wince everest ne 24.8 8 Ss wy es 
Do aa $ 6-36 | 16-78] 1730 | 142-3) 4.45 “ 75 1625.) On200 
eos. ies = 6-27 | 16-08] 1730 | 134-3) 5.30“ 50 LOL 42 ae eeneeere 
CALA) sae oak 4 Cee alee Lins ced Clie We Loos ie eaee ae tater at seats fe engi ese | envio omega mor 
BO. se, 3 Weta 1Ac7 Ol Palo Plato. Weebr Wo uch fore cis es Ubec> se emer ome 
I ee es a eg ie) AR) a eee i 
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OBSERVATIONS OF TEMPRRATURES AND PRESSURES. 
Date—January 11 and 12, 1909. Trial Number—19. 


Note: tLoad eased. 


PRESSURE. SUCTION. STEAM 
baleen es Ins. of Water. Ins. of Water. PRESSURE- 
Meter. Exhauster. Ibs, per sq. in. 
Time. ro As he 
ore re 

5 O's q 5 
oO é . . k . se 
Belasla| a=) 2] a] & | se |Eslssl 2 | & 
ceelas)s| aa) | 3| B| 8 | sales 31 B 
BO loa! a bea S a } eco Sloe yes } 

ce 

*9.007a.m. 610 | 62 | 63 135 ot 6-0 6-2 7-8 7-0; 1-0) 69 67 
oA 600 | 62 | 64 118 3:5 6-0 6-2 7-4 6:4 | 1-0} 66-5 66 
10:00 * 560 | 62 | 64 124 3-0 5:6 5:8 8-7 8-0] 1-9} 63 62 
10300 690 | 64 | 63 110 3:6 5-4 5:6 8:8 8-0 | 1-2! 69 67 
11:00 3" 610 | 64 | 65 119 3-2 5:6 5:8 14 6-6} 1-9) 62 60 
1173003 630 | 64 | 65 196 3°4 5-1 Ls Mi 8:6 yey Age) ho a 59 
125005 600 | 66 | 66 128 3a-1 4-5 4-7 6-9 6-0] 1-7 55 54 
12.30 p.m 620 | 66 | 66 129 oo 4.7 4-9 7:7 6-8 | 1-7) 64 62 
1.00 650 | 67 | 66 127 3°4 O-0 Hh Pe Si 8:0} 1-7 63 60 
Loe 670 | 68 | 66 135 3-4 5-2 5-4 8-5 Vie ud SARS C aes! 56 
2 Of r' 680 | 68 | 65 130 3-4 ok Dia 8-1 7-5| 1-4 48 45 
De AO as 660 | 68 | 65 132 3-4 5-0 OZ 1:4 6-5 | 1-4) 47 43 
Os 650 | 68 | 65 £32, 3°4 5:0 ew 7:5 6-8 | 1-6} 44 40 
etlans 640 | 68 | 65 130 oa 5-0 5-2 Lat 1-0 | Leta 57 oD 
A OP 660 | 68 | 65 Ia 3°3 4-9 5-1 7:9 7-0} 1-5) 69 67 
A308 680 | 68 | 65 ey, Bie 5-5 5-7 9-0 (hee a ie ee ear | 68 
NN Bp cote 670 | 68 | 65 130 3°3 4-5 4.7 7-6 7-0] 1-3) 64 60 
5230. 660 | 68 | 65 13a 3°4 4-5 4.7 7:9 7-O 1158" OF 65 
6.00 “ 650 | 67 | 62 134 od 5-0 52 9-6 Seal “Lge bo 56 
pees os! 640 | 67 | 63 134 3°5 4-5 4-7 8-0 7-3 | 1-7 46 43 
Tes 660 | 68 | 63 130 3°4 4-0 4.2 8:5 7-51 1-9) 38 36 
pies 0 ante 660 | 68 | 64 Toe a) 4-0 4-2 8:6 7-4) 1-6) 39 oa 
S00 660 | 68 | 64 145 3-4 4-0 4.2 &-6 8-0 | 1-9} 43 40 
Riou van 640 | 68 | 65 139 3°4 3°6 3-9 9-0 8-1 | 2-0) 39 ot 
CeO ae 650 | 68 | 63 137 kar a:d 3:7 8:3 S-5 4 1-8) 42 39 
O30 660 | 68 | 63 130 O72 3°6 Sid 9-1 8-3 | 2-5} 44 41 
102007: 640 | 68 | 62 127 2°8 OU 3-2 8:8 8-0] 1-9} 45 43 
loa. 670 | 67 | 61 121 3°3 3-6 3:8 9.4 Soi | deus 36 
Lia00 a 640 | 67 | 61 122 orl 3:1 3°3 8-4 8-0] 1-7K 34 30 
Lis30g. 650 | 66 | 60 1187 3-5 Dio Dek 8-1 1-1 2-H 0 or 
12700 -*" 21-680" 66 7-58 123 | 3-1 4-8 4-6 8-5 8-0 | 2-2) 4% 43 
12.30a.m.| 640 | 66] 58 r2 3:2 5:3 5-5 9-9 S<G0Z-a 42 43 
1,00 seh. G407e GO F750 23 d-1l |] 5-3 5-5 9-4 8-4 | 224. 3 28 
i a 650 | 66 | 60 124 a2 5-4 5:6 9-0 8-1 | 2-3) 238 36 
DOS SS 620 | 66 | 69 126 3-0 4-8 5-0 8:3 7-31-3706). 748 46 
Dathees 640 | 70 | 71 125 2-9 4-8 5-0 8-0 120} 292) SF 55 
Sees 620 +721 73 128 3-0 4-8 5-0 8-0 i°2 | 1-363 60 
Boe. 600 | 74 | 74 125 3°2 5-2 5-4 8-4 7-4) 1-5) 62 59 
4.00 ‘‘ 640 | 73 | 70 117 3-2 5:2 5-4 GS4% te 1-0! 47 45 
As30. 600 | 70 | 66 128 3:3 5:4 5-6 okt aes ob 12s) 32 
ye OOe 570 | 66 | 64 124 2-9 4-6 CHER tl we or: a a 1-44 26 ae 
poole 600 | 64 | 54 126 3°3 6-0 Gig ait hksea tbls emetons 22 Daa Ze 
6.00 ‘* SUMED SzISD Oust 2:8 3°8 4-0 ae Gan Wt Seo. a 0-9} 31 yas 
Geo SUC Oa Uo lac. see Pac 3°8 4-0 Ton eee 1-1} 42 Ou 
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PRODUCER TRIAL No. 19. 
Date—January 11-12, 1909. Producer No. 4, at McGill University. 


Time of lighting up—3.30 a.m, Trial commenced 9 a.m. January 11; ended 7 a.m. 
January 12. 


Duration of trial—22 hours. Kind of fuel—No. 17 coal. 
Observers and staff during trial—Cameron, Killam, Gardner. 
Computers—Killam, Cameron. 

Chemists—Campbell, Stansfield, Nicolls. 


SUMMARY OF OBSERVATIONS. 


FUEL 
Motel coal charved GUring tigi. ecw ke ewe ee a ee he orl Ibs. 1675 
PCG. 11) COM) AS CHAT CCU ee aeons aie 2 iWin so me sae per cent. 2-0 
pear -torine valueca coaleas charged, per 1D e. o) 5.6 ee eee Bee 4312220 
4, hi STEM CT Cont ere te tte ata rah sorta w's > oaks B.T.U. 12470 
5. Proximate analysis of coal as charged (by weight): fixed carbon, 
41-5; volatile matter, 39-7; ash, 16-8; moisture, 2-0........ per cent. 
6. Combustible in dry refuse removed during trial: fixed carbon, 
Gh- G: volatile matters G12 ahh tee oer os eter ote es Total per cent. 71-8 
7. Average depth of fuel bed (measured from centre of gas outlet)... ins. 42-1 
Gas. 
8. Total gas produced during trial (from meter readings)........... cub. ft. 63050 
9. Average temperature of gas leaving producer.................-- ait 634 
10. ue # at Tietermer aos aks. Shree Gk cathe i 67 
11. Average temperature of air in producer house.................. °F. 64 
12a. Average higher calorific value of gas per cub. ft. by calorimeter 
Pee ODSEr VEL) eee dee Ape Ur gies on U8 yeti e eb Sat Bel Us -138"3 
12b. Average higher calorific value of gas per cub. ft. by calorimeter 
(gas dry at 60° and 14-7 lbs. per sq. im.).........4.-.-2+.0- 06 B.T.U. 142-1 
13. Average lower calorific value of gas per cub. ft. by calorimeter (gas 
dry 2.60 wand i149 (ibsi persed. 10). in. sb kk ee B.T.U. 130-4 
Pee A verave DaTOMEeLTIC PIeSSUTe. . 2... i es eee Ibs.sqin. 14-67 
15. Be NC LUO AL DEGUUCEK G05) 2 foe Sy at tad» oe Ha ol?) ¢ ols ins. of water 1-7 
16. PE AUACTIONAAL EX aUstele ene Tiems moles eid Ae eine ek ee ee ss ins. of water 8-5 
At. Bempressure Ol gas al NCLEL... 0 om a we ele ee Wee ins. of water 4-12 
Steam, WaTER, ETc. 
fe Total steam used.im producer during trial... 22... esse ee se lbs. 1980 
19. «« - water used, in scrubber and gas washer..................:. Ibs. 36110 
20. ‘tar extracted in scrubber and gas washer..............-+-: lbs. 17 
21. Average power required to drive exhauster............-...+++-- tie Ries 2°5 
22. Af i = RR SHet em an ogi pets He: 1-0 
ENGINE. 
93. Total revolutions during trial (from counter)................--- 272320 
O45) Average explosions per minute. 2. ee ee ene 101-6 
Oem Average effective load on brake... 2. .2. ose eee eee es lbs. 1892 
mee fective radia of brake swheela. joe c.5i fee ose ke eee eee ft. 3-836 
27. Average mean effective pressure from indicator diagrams......... Ibs. sq.in. 65-8 
28. Notes. 
Fire poked at: 10.05, 10.30, 11.35 a.m.; 6.00, 6.50, 9.10, 9.50, 11.20 p.m.; 12.28, 12.55, 1.25, 1.55, 2.25, 
3.00;°3.35,:4.05, 5.25. 
Refuse removed at: 10.35, 11.05 a.m.,; 12.05,1.35, 3.35, 6.05, 6.50, 8.15, 9.00, 9.55, 11.20 p.m.; 1.25 
1.57, 2.20, 3.00, 3.35, 3.50, 5.35 a.m. 
Behaviour of coal: Required much attention. 
Average time between poking: 1 hour, 18 minutes. 
Tar: Trouble from tar. 
Clinker: No trouble recorded. 
State of engine valves at end of trial: Badly tarred. 
Valves last cleaned: Jan. 9, 1909. 
29. ANauysis OF Dry Coat. 30. ANALYSIS OF GAS BY VOLUME. 
AV ALOO ON Be ro 2 tg cde 4.6% Carbon dioxide:......... 11:0% 
ON eC) ee, oe ae 69-0% Oxygen....... Bite ome 0-3% 
BNE E OWE Eels of cris re 693 1-2% Carbon monoxide........ 10-0% 
OSV GCI rst oo oe Beak 12:0% Hydrorenk: anu eek: 12°5% 
STO fo jel iy Ree Bean gees 1-3% Wethanien <2. cat tek tes 4.6% 
Total carbon contained Bthwieneynce anne 28 aie 0-6% 
by dry coal charged 1131-0 lbs. NEtTOPED Fike rwisso GOERS 61-0% 


The coal required a good deal of attention, but gave off a good gas. 
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REMARKS. 


Considerable 


difficulty was encountered with deposits of tar on the valves and in the gas washer. 


SUMMARY OF RESULTS. 


TOTAL QUANTITIES. 


Dry :coal charged ‘during Arial 322s eee te ee et lbs. 
Combustible-charced during trial 37 ee ete lbs. 
Average B’H.P: of engine’during tridlet. ee ert eee Tr. 
‘c- “ndicated Hur, ol engine during 19ial creer: oe oe ig ha 
‘¢ —H.P. taken by exhauster and gas washer................ ish be 
‘‘ B.H.P. while gas consumption of engine was taken....... is Ries 
i. ' “ corresponding to total gas produced............ Hee: 
ig a (a3 ce (a3 (as and available 
for outside use, allowing for power used .................... bse 
HourLy QUANTITIES. 
Coal charged! per Hour s§ e266 «aoe sk ai ok ee ee ee lbs. 
Dry-coal charged per NOUR: Aaa an eee ae eeireee ee oon edn seine ee lbs. 
Combustible charged per Nources. se a eecdee tent ek te lbs. 
Coal charged per sq. ft. of fuel bed per hour..................... Ibs. 
Dry coal charged per sq. ft. of fuel bed per hour................. Ibs. 
Combustible charged per sq. ft. of fuel bed per hour.............. lbs. 
Coal (as charged) per hour equivalent to power used for auxiliaries lbs. 
Coal (as charged) per hour equivalent to steam used in producer. . lbs. 
Gas (by meter) supplied by producer per hour.................. cubste 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied by producer per 
HOUR. CAG Sy PRR EAR Bc ak Oh AO a er Ses Spe ee cub. ft. 
Gas (by meter) supplied to engine per hour while gas consumption 
was ‘taken Acs ie Ae Beare a eee ee ec ee cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) supplied to engine per 
hour while gas consumption was taken..................... cub. ft. 
Calorifie-value.ot 2oal charged per hour:s..6..40 21 eee ee Ber: 
= & gas produced per hour (lower value)........... BepaAP 
pteamiused in producer perjsnour. ...5 sit). Geko Gee ee eet eee lbs. 
Economic RESULTS. 
Gas (dry at, 60° and 14-7 lbs. per sq. in.) produced per lb. of coal 
CHETIOE 62S i wes pasos cca eg Os ie oa om aan ea cub. ft. 


Gas (dry at 60° and 14-7 lbs. per sq. in.) produced dry coal charged cub. ft. 


Gas (dry at 60° and 14-7 Ibs. per sq. in.) produced per lb. of com- 


bustible Gharvéeds ¢sre ses Sn cee ce eee: eee cub. ft. 
Gas (dry at 60° and 14-7 lbs. per sq. in.) used per I.H.P. per hr.... cub. ft. 
iz ce ce eo ce ce B.H.P. ce he eub. ftp 
Steam used in producer per lb. coal charged.................... lbs. 
Water used in scrubber and gas washer per lb. coal charged...... lbs. 


Water used in scrubber and gas washer per 1000 cub. ft. gas pro- 


dueed 260 eee Sree ee ee eee © lbs. 


Efficiency of process of gas production and cleaning, based on coal 


CiaTCCUs ia ne uae cet he in hater SAAR AE Con eee per cent. 
Efficiency of producer plant allowing for power used for auxiliaries per cent. 


Efficiency of producer plant allowing for power used for auxiliaries 


and forsteany Used. in progucer ja. -e: eee eee per cent. 
Thermal efficiency of engine, based on B.H.P................... per cent. 
Over all efficiency of producer and engine plant.................. per cent. 
Calorific value of gas supplied to engine per B.H.P. per hour...... BU. 


coal charged into producer per B.H.P. per hr... B.T.U. 


Coalas Dry 
charged. coal. 
Pounds per hour charged into producer per B.H.P. 
developediby engine sth Mie i nace Ae et eee ae 2202 2-47 
Pounds per hour charged into producer per B.H.P. avail- 
able for outside use and allowing for power used by 
MUKUIATIOR SA Hae PE Toa ce eee een ene nan 2-84 2-78 
Pounds per hour charged into producer per B.H.P., allow- 
ing for power and also for steam used by producer.... 3:29 3-22 
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